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Executing  65,000  lines  of  Basic  code  per  second  the  BasicX-24 
is  the  KING  of  Basic  programmable  microcontrollers 

400'  bytes  RAM. 
32K  User  program  area. 

19  I/O  line:} with  8   lOBit  ADC's. 
Real  multitasking  and  Serial  UARTs 

Siteplayer  is  a   true  stand-alone  mini  web  server. 

Super  easy  to  use. 
Standard  RJ-45  network  int 

Control  or  monitor  anything 

High  quality  serial  2x16  LCD  with  backlight 

Easy  to  use. 
2400  &   9600  Baud  support 
Software  controllable  backlight  and  contrast 

Reader  Service  Card, 



Dial-up  Dual-use 
Internet/Phone  box! 

♦   Receive  calls  while  logged  on  to  the  nett 

♦   art  Media  Internet  Lines  hare  switch  box 

♦   Detects  and  notifies  user  of  a   new 

Incoming  call  while  on  the  Internet 

♦   Allows  uninterrupted  Internet  brows  In  on 

unanswered  Call  Waiting  notification 

♦   Maintains  dial-up  modem  connection 
through  Call  Waiting/redirect  tones 

♦   Software,  AC  adaptor  Included 

♦   New  In  box,  HSC  90-day  warranty 

HSC#20658  $9.95 

Parallel  Port 

External  Hard  Drive 

♦   'H45'  ‘Quick Drive" 

♦   For  3.5"  IDE  drive  type 
♦   Special  shock  mount 

♦   For  DOS  &   W95+ 

HSC#  19976 $19.95 

Go  Cat,  Go! 
These  barcode  scanners  have  a   whole 

hacker  sub-culture  devoted  to  them.. .Just 
check  the  web!  They  are  eminently 
hackable,  and  find  lots  of  uses  the  original 
manufacturer  never  dreamed  of! 

■*  Cuecat,  PS2  Interface,  new  In  bag 
*   No  sof  twa  re  or  docs .   down  load  f   rom  net  E 

HSC#80682 
$7.95 

*   Cuecat,  USB  Interface,  new  In  bag 

*   Includes  docs  &   Install  CD! 

HSC#80683 
$9.95 

Look  for  us  inside! 
WeVe  had  our  ad  on  Nuts  &   Volts'  page 2 
for  many  years,  and  want  to  thank  all  our 
loyal  readers  and  customers.  Some  folks 

even  assumed  N&V  was  "our"  publication 
because  of  our  prominent  location.  We've 
decided  to  let  someone  else  have  a   turn, 

so  next  month,  we  will  be  moving  our  ad  to 

the  Inside  pages  to  be  closer  to  the 

"how-to"  articles.  Look  for  our  great  deals 
In  the  middle  of  the  mag,  see  you  there! 

6U  Rack  Cabinet 

*   Sturdy  steel  rack  enclosure,  6U  height! 

*   Measures  23-1/4"  W   x   22"  D   x   14"  H 
+   Baked-on  beige  finish,  mesh  top 

*   New,  but  may  have  storage  scuffs 

HSC#80788 
$49.95 

ATX  4U  Server  Chassis 

♦   Advantech  IPC-610  4   U   server  chassis 

♦   Standard  19"  ElA  rack  mount  form  factor 

♦   Two  5.25",  three  3.5"  drive  bays  (1  Ext.} 
♦   120mm  cooling  fan,  speaker,  lock  panel 

♦   Mounting  for  standard  ATX  footprint 

♦   Rugged  steel  construction 

♦   ATX  power  supply  not  Included 

♦   New  In  box,  HSC  90-day  warranty 

HSC#20609  $79.95 

HSC  Exclusive  -   Pixie2! 

♦Tiny  QRP  Xcvr  rig!  200-300  mW  out 

♦   Kit  Incl.  all  board- mounted  parts 

♦   Use ' wal  k   man '   phones  *   „   i   » 

♦   QRP  crystal  pack  special! 

Finally!!.. .00.  40H  30,  20,  17, 15  & 

10  meter  calling  freqs,  in  one  bag! 

HSC#crystalpak  $14.95 
HSC#Pixie2  $9.95 

12V DC  Geared  Motor! 

+   12VDC  Motor  with  worm  gear  reduction 

+   2 speeds, 40  &   106  RPM  -   High  torque! 

*   Motor  measures  2.25"  dla.  x   4.5"  long 

+   Overall  length  7",  lever  arm  Js  1.75"  long 
*   Looks  I   Ike  car  wiper  motor  ...never  used! 

HSC#20554  $19.95 

Ultrasonic  Range  Sensor 

♦   Slmllarto  SonaSwItch 'Mlnl-S' 

♦   Mounts  in  1.575"  hole 

♦   Fixed  range:  5-7  feet 

♦   Rep.  sense  rate:  1 0Hz 

♦   See  http://www.hal ted.com  for  tech  Info 

♦   HSC  90-day  warranty 

HSC#  19833 

$9.95 

Hobbyist  Alert  --  Equipment  on  the  Web! 
There  Is  more  than  Just  small  parts  available  at  HSC!  The  Items  below  are  from  our 
surplus  equipment  list,  and  quantities  are  deflntefy  limited,  perhaps  even  to  Just  one 

example!  So,  while  this  represents  some  of  our  stock  at  time  of  publication,  these  Items 

are  subject  to  prior  sale.  To  see  more,  go  to  WWW.FIALTED.COM  for  the  full  story. 

A 600  Industrial  Robot  with  GMF  Robotics  con  troller 

Agilent  36062C  Lightwave  Switch 
Agilent/  Hewlett  Packard  3901 B   Modulation  Analyzer 

Anrltsu  Transmission  Analyzer  w/DS-3 
BloTek  EL403  Microplate  Auto  was  her 

Boon  ton  Modulation  Analyzer  Model  3200S 
Clnclnattl  SubZero  Environmental  Chamber 

Com  pact  PC  I®  Enclosure  Package 
DA- 30  Internet  work  Analyzer 

EIP  54 5 A   Microwave  Freq.  Counter 
EIP  575  Source  Locking  Mlcrwave  Counter 

EIP  Microwave  Source,  3   -   13.6GHz 
Electronic  Measurements  Inc.  TCR60S30  Power  Source 

Electronic  Measurements  Inc.  TCR60S30  Power  Source 

Equipment  table/platform  Heavy  Duty 

Fan  uc  A-Model  200.  Type:  A05B-1 026-B003 
Fluke  3506A Thermal  RMS  Digital  Multimeter 
GenRad  1639  Precision  RLC  DlglBrldge 

Glgatronlcs  354 IB  Universal  Power  Meter 
Harris  Laboratory  Freezer 

High  Power  Laser  Class  IV  laser 
Hlrox  KM -1000  Microscope 
HP  16500A  Logic  Analyzer/Oscllloscope 

HP  16500B  Logic  Analyzer/Oscllloscope 
HP  1662AS 

HP16500B  ,'1 65 34 A 
HP1650B  Portable  Logic  Analyzer 
HP  1 662 A   Logic  Analyzer 

HP1930B  Programmable  100MHz  Oscilloscope 
HP 3562 A   Dynamic  Signal  Analyzer 
HP3536C  Selective  Level  Meter 

HP3674A  Digital  Transmission  Analyzer 
HP54610B  Digital  Oscilloscope 
HP 75000  Series  B   Modular  Telecom  Analyzer 

HyBond  616  Wire  Bonder 
LeCroy  7200 A   Precision  Digital  Oscilloscope 

LeCroy  LW420 
Lu monies  MS 35  fLD}  Laser 

Marconi  RF  Meter  Model  6960 

Mltutoyo  Dig  I   mat  Ic  Helghtgage 

Model  70C-Spectrum.  203V.  50/60Hz.  3   Phase 
N.E.A.T.  XY  Table 

Noyes  OLSF2  Dual  Laser  Source 
Odetlcs  3100E  Time  Interval  Analyzer 

Pacific  Precision  Labs  Inspection  Station 

Uniphase  No.  22 14-20 SLMD  Argon  Laser 

95002 

$2,500.00 90035 

$1 ,500.00 
90033 

$1  250.00 
95003 

$1 .300.00 95005 

$1,250.00 95009 

$950.00 90063 
$2,950.00 20249 

$295.00 95013 

$2,735.00 90047 

$495.00 90046 

$1,250.00 
95029 

$950.00 90053 

$495.00 
90059 

$495.00 95015 

$295.00 
95016 

$3,950.00 95017 

$795.00 
90042 

$695.00 95040 

$475.00 
95019 

$650.00 95020 
$2,500.00 90027 
$4,950.00 90014 

$1,375.00 
90015 

$1,375.00 90064 

$3,950.00 90065 

$1,750.00 90040 

$795.00 
90025 

$1  295.00 90053 

$395.00 90022 

$1 ,750.00 
95022 

$795.00 
90051 

$595.00 90013 

$950.00 90050 

$695.00 90021 

$595.00 
90001 

$950.00 90066 

$595.00 90062 

$4,950.00 
95023 

$495.00 
90061 

$1295.00 95024 
$9,950.00 90060 

$495.00 90031 

$195.00 
95000 

$1  250.00 90057 

$2,750.00 90049 

$495.00 

Dot  Matrix  Display 

#19420  Sfl.QQ 

Special  Bargains!! 

Laptop  Floppy  Dr iva 
HSC#2Q180  SI  4. 95 

12VDC  Adapt.,  3.4 A 
HSC#10312  S9.9S 

Neon  Light  tor  PC, 
Sou  nd  Activated ! 

#20441  $8/95 
* u 

TIL-311  Display, 

bag  of  11  pcs. 
#20219  S49.50! 

IrA 
□-Link  USB  Fast 

Ether  net  Adaptor 

#20542  SO. 95 

33.6k  Socket  Modem 
HSC#2021 7   S4.95! 

Cordless  LAN  Card 

#10737  56.001 

'Mylex’  RAID  Card 

New  Price! 
#19427  S0.05 

Wearable 
Min  i-Phone! 

#20244  S0.95 

2   X   24  Char  LCD 
#20356  57.50 

LCD  Dot  Matrix  Display 

2   x   40  Char.  Sharp 

#20298  S9.50 

Cord  lees  USB  Adap 

#18730  S6.00! 

SOW  power  Supply 

#1 8415  S5.0O 

Palm  V,  Vx  bare Touchscreen  element  | 

#20529  S2.95 

200W  PCRwer  Supply 

#19267  510.00 

You  can  get  more  info%bout  any  of  these  items  on  our  website! 

Electronic 
m   t WW  Supply 

3   Retail/Wholesale  Locations: 

Main  Office  -   Mail  Orders.., 
3500  Ryder  St.  Santa  Clara,  CA  95051 

Santa  Clara  1-408-732-1573 
Sacramento  1-916-338-2545 
Rohnert  Park  1-707-585-7344 

Since  1963!... 

f   Silicon  Valley’s  Electronic  Marketplace Order  Toll-Free:  1-800-4-HALTED(442-5833) 
or,,,ONLINE,  AT:  www.halted.com 

Look  for  us  on... 

seller  ID: 
hsceleotroniesipply 

Terms:  Some  quantities  limited;  all  Items  are  subject  to  prior  sale.  Minimum  order: 

SI 0.00  pius  shipping.  Orders  under  $30.00  subject  to  $3.00  handling  fee,  In  addition 
to  shipping  All  orders  shipped  by  UPS  Surface  unless  otherwise  sped  fled.  $6.00  UPS 

charge  added  for  COD.  Visit  our  website  for  detailed  Information  on  domestic  and 
International  shipping  methods. 
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YOUR  FOR  PROTOTYPE  CIRCUIT 
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Circle  #32  on 

the  Reader  Service  Card 

Successfully  selling  online  since  1997. 
Experience  you  can  trust!  Try  us  out  today  at: 

www.PCBexpress.com/nv 

Enter 
he  link  for 
a   special 

N&V 
discount!  I 

PrnF|2  )   13626  S   Freeman  Rd.  Mulino,  OR  97042  USA  DOWNLOAD  THE  NEW  VERSION 
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NEW  3-D  Viewer 
"Fly  through  your  circuit  board!  It's  the  most  fun  you  11 

have  checking*y<tfur  designs... from  the  inside  out! J 

Order  up  to  100-pcs  within  the  software  *at  a   quick  turnaround 
New  libraries  contain  over  a   1000  common  devices  (Pk/mCU,/  1 1 

AVR,  Flash,  OTP,  EPROM  and  much  more)  !   ̂ 

DigiKey,  Jameco  &   Mouser  part  numbers 

Templates  for  PCI 04,  PC104+,  Rabbit,  PCI  &more 
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Reader  Feedback 

Dear  Nuts  &   Volts: 

Thanks  for  the  project-related 
articles!  I   especially  enjoyed  the  article 

on  building  the  coil-winding  machine. 
Ive  been  tempted  to  not  renew 

my  subscription,  but  due  to  such 

well-documented,  hands-on  projects 

like  this.  Til  probably  renew.  Thanks, 
Luke  Andrew 

Dear  Nuts  &   Volts : 

lm  a   Poptronics  convert  and 

have  been  very  impressed  with  your 

magazine  from  the  very  first  issue.  I 

really  look  forward  to  your  magazine 

coming  in  the  mail  every  month. 

is  sophisticated  for  the  seasoned 

veteran,  but  entry  level  enough  not  to 
scare  off  the  newbie.  This  is  a   difficult 

balance  to  seek  for  any  skill-based 

magazine. 

Gary  Town 

Dear  Nuts  &   Volts: 

Please  (“Spoke  Signals,"  June), 
the  American  flag  is,  in  reality,  called 

the  American  flag,  not  the  "USA"  flag 

(just  like  the  Canadian  flag  is  called 

the  Canadian  flag)  and  in  every 

instance  in  the  article  and  on  the 

magazine  cover,  the  flag  image 

is  displayed  in  the  reverse,  both  as 

a   photographic  backdrop  and 

electronically  by  the  rotating  project. 

Since  the  LEDs  are  visible  only  from 

one  side,  the  image  is  being  clocked 

backwards. 

Tom  Becker 

Dear  Nuts  &   Volts: 

Your  cover  story  of  the  June  issue 

shows  the  blinking  light  project 

mounted  on  a   road  racing  bike. 

While  the  project  looks  fun  and 

mounting  it  on  a   cruiser  is  fine,  putting 

unbalanced  weight  on  the  front  wheel 

of  a   skinny  tire  bike  is  a   very  bad  idea. 

It  is  good  that  most  of  the  mass  is  near 
the  center  of  rotation.  But  the 

complete  board  will  significantly  affect 

the  control  of  a   bike  at  speeds  over  20 

rriph,  especially  on  downhill  curves. 
The  wheel  and  fork  will  oscillate 

and  loss  of  control  will  soon  follow. 

At  minimum,  a 

cou  nte  rwe  ig  ht 

should  be  added 

to  the  opposite 

side  of  the  wheel, 

so  that  when 

spun  freely,  the 
valve  stem 

should  just  settle 
to  the  bottom. 

So,  save  it  for 

the  parade  and —   since  this 

will  encourage 

night  riding  — 
wear  light 

colored  clothing 

and  reflective 

material. 

Steve 
McChrystal 

Continued  on 

Page  77 
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In  the  June  issue,  on  page  46  of  the 
Coil-Winder  article,  the  sources  listed 
numerically  from  4   through  9   were 
abducted  by  aliens  and  somewhat 
scrambled.  Here  is  a   restored  list  of 
those  sources: 

Source  4:  www.oytsvolts.com 

Source  5:  www.loglx4u.net/lnpoyt32. 

htin 
Source  6:  www.allelectronlcs.coio 

Source  ?:  www.jameco.coni 

Source  8:  Your  local  hardware  store 

Source  9:  Your  local  hobby  shop 

6 

Published  Monthly  By 

T   &   L   Publications,  Inc. 

430  Princeland  Ct,  Corona,  CA  92879- 1 300 

(95  I)  371-8497 
FAX  (951)  171-3052 

Product  Order  Line  1-800-783-4624 

www.nutsvolts.com 

Subscriptions 

Inside  US  1-877-525-2539 

Outside  US  1-81 8-487-4545 

PO.  Box  1 5277 

North  Hollywood,  CA  91615 

FOUNDER/ASSOCIATE  PUBLISHER 

Jack  Lemieux 

PUBLISHER 

Larry  Lemieux 
publisher@nutsvolts.com 

ASSOCIATE  PUBLISHER/ 

VP  OF  SALES/MARKETING 
Robin  Lemieux 

display@n  utsvolts.com 

CONTRIBUTING  EDITORS 
Gerard!  Fonte 

Dan  Shanefleld 

Jeff  Eckert Ed  Driscoll 

Michael  Simpson 

Dan  Gravatt 

TJ  Byers Jon  Williams Alonzo  Trueland 

James  An  to  makes Paul  Ve  rb  age 

CIRCULATION  DIRECTOR 

Mary  Descaro subscribe@nutsvolts.com 

SHOW  COORDINATOR 

Audrey  Lemieux 

WEB  CONTENT/NV  STORE 
Michael  Kaudze 

sales@nutsvolts.com 

PRODUCTION/GRAPHICS 
Shannon  Lemieux 

STAFF 
Dawn  Saladino 

Copyright  2005  by  T   &   L   Publications,  Inc. 
All  Rights  Reserved 

All  advertising  is  subject  to  publisher's  approval.  We 
are  not  responsible  for  mistakes,  misprints,  or 

typographical  errors.  Nats  &   Vote  Magazine  assumes 

no  responsibility  for  the  availability  or  condition  of 

advertised  items  or  for  the  honesty  of  the 

advertiser.  The  publisher  makes  no  claims  for  the 

legality  of  any  item  advertised  in  Nuts  &   Volts. This  is 

die  sole  responsibility  of  the  advertiser.  Advertisers 

and  their  agencies  agree  to  indemnify  and  protect 

die  publisher  from  any  and  all  claims,  action,  or 

expense  arising  from  advertising  placed  in  Nats  & 

Vote.  Please  send  all  editorial  correspondence,  UPS, 

overnight  mail,  and  artwork  to:  430  Princeland 

Court,  Corona,  CA  92879. 

JULY  2005 



Link  Instruments 

Logic  Analyzers 
Fod  11  Ch  0 
Pod  1A  Ch  l 
Pbd  1A  Ch  2 

Fed  1*.  Ch  '] F'cd  lA  Ch  A 
Pod  11  Ch  5 
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New  LA-5000  Series 
1   40  to  160  channels 

1   up  to  500  MSa/s 
1   Variable  Threshold 

1   8   External  Clocks 
1   16  Level  Triggering 

1   up  to  51 2K  samples/ch 
1   USB  2.0  and  Parallel  Interface! 

1   Pattern  Generator  option 

LA 5 240  (200MHz,  40CH) 
LA 5280  (200MHz,  80CH) 
LA 5 5 40  (500MHz,  40CH) 
LA5580  (500MHz,  80CH) 
LA55 160  (500MHz,  160CH) 

$1700  USB  2. 0/Para II el 
$2350  USB  2. 0/Para II el 
$2500  USB  2.0/Parallel 
$3500  USB  2. 0/Para  lie! 
$7500  USB  2.0/Parallel 

Small  and  portable  LA-2124 
1   Small,  Lightweight  and  Portable  •   24  Channel  Logic  Analyzer 

1   Only  4   oz  and  4.75”  x   2.75”  x   1”  •   1 0OMSa/S  max  sample  rate 
1   Parallel  Port  Interface  to  PC  .   Variable  Threshold  Voltage 
1   T rigger  Out  •   Large  1 28k  Buffer 

$800 

Digital  Oscilloscopes 

■   2   Channel  Digital  Oscilloscope 

■   100  MSa/s  max  single  shot  rate 
■   32K  samples  per  channel 
■   Advanced  Triggering 

■   Only  9   oz  and  6.3”  x   3.75”  x   1 .25” 

1   Small.  Lightweight,  and  Portable 
1   USB  or  Parallel  Port  interface 
1   Advanced  Math 

1   FFT  Spectrum  Analyzer  (option) 

DSO-2102S  $525 

DSO-2102M  $650 

DSO-2102S(USB)  $600 
DSO-2102M(USB)  $725 

Link  Instruments  (973)  808-8990 
17A  Daniel  Road  East  ■   Fairfield.  NJ  07004  ■   Fax  (973)  808-8786 

www.Linkins2.com 
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Micro  Memories by  Edward  Driscoll,  Jr. 

Micro  Memories 
Up  From  the  Quonset  Hut  —   Silicon  Valley’s 

Computer  History  Museum  Finds  a   New  Home 

The  article  that  inspired  this series  of  Micro  Memories 

columns  first  ran  in  the  July 

2001  issue  of  Nuts  &   Volts,  and 

featured  Silicon  Valley’s  Computer 
History  Museum,  then  located  in 

rather  Spartan  quarters  —   a   Quonset 
hut  located  on  the  Moffett  Field 

airbase  in  Mountain  View,  CA, 

Moffett  Field  is  now  owned  by 

NASA,  but  for  many  years  it  was  a 

Mavy  airbase,  and  to  this  day,  check- 

ing in  means  stopping  by  a   gate 

manned  with  rough  men  who  look  like 

they’re  just  back  from  shore  patrol, 

and  require  IDs  before  they’ll  let  just 
any  civilian  enter  a   military  base.  But 

it  was  worth  it,  to  visit  a   Quonset 

absolutely  filled  to  the  gills  with  a 

120  years  or  so  of  computers,  robots, 

calculators,  and  their  predecessors. 

It  didn’t  hurt  that  the  Quonset  is 
located  directly  in  front  of  one  of 

three  gianormous  hangars  built  on 
the  base  in  the  1920s  to  house  some 

of  the  blimps  the  Mavy  experimented 
with  over  the  next  three  decades. 

The  Computer  History  Museum 

(then  called  The  Computer  Museum 

History  Center)  moved  into  that 

Quonset  hut  after  being  housed  for 

many  years  in  Boston’s  Museum Wharf  area. 

By  late  2001  though,  there  were 

already  plans  to  move  into  more 

spacious  digs.  Back  then,  the  goal 

was  still  to  be  located  on  Moffett 

Field,  as  part  of  a   planned  museum 

complex  honoring  California’s  role  in 
America’s  aerospace  history. 

At  the  time,  the  plan  was  to  build 

a   temporary  prefab,  but  much  larger 

space  than  the  Quonset  hut,  while  a 

brand  spankin’  new  ultra-modern 
museum  was  being  designed  by  one 

of  several  prestigious  architects  to  be 

chosen  by  a   vote  of  the  museum’s board. 

But  the  “dot, bomb”  recession  at 

the  start  of  the  “naughts”  killed  that 
plan,  for  both  good  and  bad  reasons: 

bad,  because  funding  became  that 

much  more  difficult.  And  good, 

because  it  created  an  opening  in  an 

existing  space  very  close  to  Moffett 

that  turned  out  to  be  perfect  for  the 
museum, 

“When  the  economy  tanked,” 

John  Toole,  the  museum’s  executive 

director  and  CEO  recently  told  me,  “it 

really  gave  us  a   terrific  opportunity  to 

look  around  to  see  where  we  could 

own  our  own  propertied  land,  which  is 

sort  of  a   dream  that  we’ve  had  for 

many,  many  years,”  Toole  calls  it  the 
museum’s  “chance  of  a   lifetime,” 
which,  needless  to  say,  they  jumped  at. 

Welcome  to  the 

Museum’s  Spacious New  Digs 

And  so,  in  the  fall  of  2002,  the 

Computer  History  Museum  moved 

into  a   1 20,000  square  foot  ultra-mod- 
ern building  originally  built  in  1994, 

that’s  within  easy  driving  distance  of 

Moffett,  “The  joke  that  we  tell  peo- 

ple,” Toole  quips,  “is  that  we  think 

that  this  building  was  built  as  a   muse- 
um in  1 994  when  it  was  first  built,  but 

they  just  didn’t  know  it  at  the  time/’ 
“It  was  initially  built  for  Silicon 

Graphics,”  he  adds.  “This  was  their 
sales  and  marketing  headquarters, 

and  all  their  international  people 

would  come  in  here  for  demos.  It  was 

largely  a   cubical  farm  when  we  first 

approached  them,  and  people  were 

working  in  the  back  end  of  it.  But  it’s 

a   really  progressive  build- 

ing for  the  Valley:  it’s 

open  and  airy,  and  it’s really  been  great,  I   think, 
from  our  point  of  view,  as 

well  as  what  our  vision  is 

down  the  road  —   we  want 
to  build  this  thing  out 

to  make  it  something 

special  as  a   museum.” Renovating  that 

space  has  been  an  ongo- 

ing process.  Currently, 
there  is  a   handsome 

lobby  —   a   large  ground 
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floor  reception  area  with  several 

exhibits.  “Shakey,”  the  pioneer- 
ing mobile  robot  built  by  the 

Valley’s  SRI  industries  who  was 
featured  in  the  September  2004 

Micro  Memories,  is  housed  in  a 

Plexiglas  case  there,  along  with 

the  first  Ethernet  cable,  the  first 

disk  drive  (which  looks  to  be 

over  three  feet  in  diameter  — 

unlike  the  device  that  fits  into 

the  5-1/4”  drive  bay  in  your  PC, 
and  early  Apple  Is  and 

Macintoshes,  each  also  similar- 

ly protected  by  Plexiglas.  The 

increased  space  has  also  allowed  for  a 

larger  staff,  which  has  grown  from 

three  at  the  beginning  of  the  Moffett 

days  to  26,  currently. 
Off  to  one  side  is  the  new  version 

of  what  the  museum  calls  “The 

Visible  Storage  Facility”  At  10,000 

square  feet,  it’s  much  larger  than  its 
Quonset  hut  predecessor*  It  contains 

the  same  pieces  of  “Big  Iron”  fea- 
tured in  the  July  2001  Nuts  &   Volts 

article,  including  a   hulking  Johniac 

and  Air  Force  Sage  mainframes  from 

the  1950s;  early  IBM  mainframes;  the 

sleek  but  useless  Neiman-Marcus 

“kitchen  computer”  from  the  1960s; 
and  a   NASA  Apollo  guidance  com- 

puter* More  recent  computers  include 

a   row  of  stylish  Cray  mainframes; 

several  cases’  worth  of  1970s  and 

'80s  PCs  and  their  accompanying 

software;  Google’s  first  server 
farm;  and  numerous  early  pocket 

calculators,  robots  and  even  stand-up 

coin-op  videogames  from  the  1970s* 

“It’s  quite  different  from  the 

Visible  Storage  facility  that  was  over 

in  Moffett,”  Toole  is  quick  to  mention. 

“Now,  we’ve  got  about  10,000  square 
feet.  We  do  docent-led  tours  there 

every  Wednesday,  Friday,  and 

Saturday  afternoons,  which  are  open 

to  the  public*  The  Visible  Storage  area 

only  houses  ten  percent  of  our  collec- 

tion, but  it’s  an  up-close  and  personal 
view  of  the  artifacts,  but  now  there  are 

labels  there  —   unlike  what  we  had  at 

Moffett  back  in  the  old  days!” 

Beyond  Visible Storage 

But  the  Visible  Storage  Facility  is 

merely  the  tip  of  the  museum’s  ice- 
berg. In  the  back  of  the  reception  hall 

is  another  storage  facility,  normally 

closed  to  the  public,  that  resembles 
the  vast  warehouse  at  the  end  of 

Raiders  of  the  Lost  Ark,  except  that 

rather  than  the  Ark  of  the  Covenant 

(at  least,  I   don’t  think  this  museum 

has  that  —   if  they  do,  they’re  clearly 

sworn  to  secrecy),  this  warehouse 

is  crammed  full  of  technology  — 

everything  from  fin-de-siecle  stock 
tickers  to  at  least  eight  Altair  8080s, 

to  a   good  half  dozen  TRS-80  Model 
Ills,  and  all  points  in  between* 

Another  room,  closer  to  the 

lobby,  has  a   sign  on  its  door  that 

announces  that  it  is  the  “PDP-1 
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Micro  Memories 

RESTORATION  LAB,”  where  engi- 
neers who  once  worked  on  the  DEC 

beast  and  its  accompanying  teletype- 
writer interface  are  slowly  trying  to 

bring  it  back  to  its  original  form  (on 

their  website  at  www. pdp-l.org  they 

announced  that  they  had  gotten  it  to 

the  point  where  it  can  run  a   few  sim- 

ple programs).  A   whiteboard  behind  it 

flowcharts  the  progress  of  the  restora- 

tion, and  old  manuals  are  strewn 

about  with  information  to  assist. 

Gpstairs  is  the  museum's  auditori- 
um. Toole  says  that  it  has  hosted 

speakers  ranging  from  two  Steves, 

Jobs  and  Case,  to  the  members  of  the 

Pixar  animation  team.  (In  mid-May, 
the  men  who  made  The  lncredibles 

were  scheduled  to  stop  by,  to  what 

was  expected  to  be  a   capacity  crowd.) 

It  can  also  hold  surprisingly 

large  Christmas  parties,  and 

other  non-techno-oriented 
events. 

All  in  all,  it’s  quite  an 

amazing  space  —   and 
should  be  required  visiting 

for  anyone  in  the  neighbor- 
hood who  wants  to  learn 

more  about  the  history  of 

the  technology  that  powers 

the  world,  and  especially  for 

those  who've  interacted 
with  some  of  these  amazing 

machines  firsthand. 

While  I’ll  miss  the  atmosphere  of 

the  old  Quonset  hut,  and  the  “zeppe- 

lin  dome”  behind  it,  the  museum's 
new  space  is  much  more  easily 

accessible,  and  has  lots  more 

room  to  grow.  And  since  you're 
reading  not  just  Nuts  &   Volts ,   but 

this  particular  column,  it's  definitely 

a   worthwhile  stop  if  you’re  in  the 
neighborhood.  NV 

Surplus  Sales  of  Nebraska 
Transient  Voltage  Surge  Suppressor  -   240  /   120v  -   Single  Phase 

(ELE)  LW2XXC Absolutely  the  best  surge  suppressor  money  can  buy  for  bouse  or  business!!  Housed  in  a   Nema  4X  (clear  plastic 

hermetically  sealed  lid),  fiberglass  cabinet.  A   dedicated  two-pole  disconnector  breaker,  (100  amp,  250  volt  {preferred},  or 

60  amp,  250  volt)  is  required  for  this  suppressor  (non-fused).  Weight  -   12  pounds. 
It  has  two  very  high  end  Surge  Blox  200  Suppressor  Modules  @   3,000  Joules  or  MOV  per  phase.  (200,000  Peak 

Amps,  220  Volt  Clamp).  The  design  utilizes  silicon  avalanche  diodes  (SADs)  or  metal  oxide  varistors  (MOVs)  in  easy-to- 
repair  and  upgrade  modular  designs.  They  have  a   red/green  self  checking  LED  circuit  and  companion  alarm  panel  with 

Form  C   contacts  to  activate  an  alarm  in  the  event  of  suppression  failure.  AC  Data  Systems,  manufacturer  of  the  Surge 

Blox  200  states  this  assemblage  offers  redundant  protection  to  prevent  damage  from  repetitive  voltage  spikes  generated 

by  recurrent  outages  or  by  the  turning  on  and  off  of  other  mechanical  and  electrical  equipment  as  well  as  from  oscillatory, 

decaying  transients  generated  by  lightning. 

Patented  PC  board  traces  are  monitored  by  the  alarm  assembly  to  alert  you  of  individual  MOV  loss  and  to  provide 

reliable  high- surge  current  capacity  and  low  let-through  voltage  MOV  protection.  One  by  one,  individually  fused  and 
alarmed  MOVs  are  removed  from  the  suppression  system  when  degraded  and  damaged. 

Please  visit  our  website  with  over  2,000  pages  and  10,000  images  » www.surplussales.com 

Hi  Manuals:  1,000s  of  radio,  military  and  tost 

equipment  manuals  on  hand!! 

Power  Supplies:  Low  Voltage,  High  Voltage, 

Lighting,  Precision. 

Teflon©  Wire:  From  10  gauge  to  26  gauge 

'Telephones:  Rotary, Touch -Tone,  Multi-Line, 

l   etc. 

Fujitsu  Pen  Computers 

f   Vacuum  Tubes:  Over  1 ,000,000  vacuum tubes  in  stock!! 

Heatsinks:  All  Sizes  and  Shapes.  Large 

Quantities  for  Manufacturers 

Rotary  Switches:  Ceramic,  phenolic. 

Transformers:  High  &   Low  voltage, 
chokes. 

High  Impact  Shipping  Containers 

Motors  &   Pumps:  Synchronous,  gear 

reduction,  projector  motors,  etc. 

Split  Beads:  For  ate  all  of  your 

interference  problems. 

Variacs:  From  3   amps  to  245  amps. 

EMI  /   RFI  Filters:  Single  Phase  /   Three 
Phase  &   Single  Lead  styles. 

Fingerstock:  Over  20  styles  and  sizes 

1218  Nicholas  Street,  Omaha,  NE  68102  *   Fax:  402-346-2939  *   e-mail:  qrinnell  @   surpfusgales.com  *   Visa,  Mastercard,  American  Express  or  Discover 

Call  or  e-mail  for  shipping  and  total  charges.  All  SPECIALS  in  this  Ad  only  good  for  30  day  advertising  cycle.  No  exceptions  please. 

wwwVsurplulsSa1re8com  WE’VE  MOVED  •   402-346-4750 
To 
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WTX-5804 

*199.95 

5   8   GHz  Wireless 
Audio  /   Video  Transmitter 
6   Receiver  Set. 

4   Channel,  12VDC 

WPT-05 
*699.95 

1/3"  High  Resolution  Color 

Lipstick  Camera 

Weather- Resistant 
420  TVL /3.6mm 

WP-350C 
*99.95 

1/4"  Pan/Till/Zoom. 

MPEG4,  Network-Enabled  Camera. 
470  TVL 
60  Frames  Per  Second 

Our 

MB-880DN  ;   -TRUE to,/  Night  Color  Board  Camera 
■   -Mechanically  Switched  IR  Cut-Off  Filter 

WOW!  with  VariFocal  /   Auto  Iris  ZOOM  Lens 

E-400-DVR  j   4-Channel  DVR  with  Audio, 
:   TCP/IP  Monitoring   I   Motion  Detection 

* 539.95  ;   M-JPEG  Compression 

*495.95 
Real-Time  Video  Recording 
&   Playback ®   ®   ®   9 

PCM-100 
*29.95 

High  Quality  /   Low  Loss 
100  Foot  Video/ Power/ Audio 
Extension  Cable VDA-01 

*29.95 Video  Amplifier 
1   Input  -   4   Outputs 

Toll  Free Circle  on  the  Reader  Service  Card. Local 

800-308-6456 PolamUSA  Video 678-405-0089 

ivithout Notice  PolarisUSA  Video,  Inc.  •   31 58  Process  Drive  •   Norcross,  GA  •   30071 

Actual  Images 
May  Vary 
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Tech Knowled gey  2005 

by  Jeff  Eckert 

TechKnowledgey 
2005 Events,  Advances,  and  News 

From  the  Electronics  World 

If  you  see  anything  revolutionary  and 

interesting  —   or  just  plain  cool  —   while 
surfing  newsgroups,  filtering  press 
releases,  or  simply  doing  your  job,  drop 
me  a   line  about  it.  Have  questions  or 
comments  about  what  you  read  here  in 

“Tech  know  led  gey  2005?”  Send  those  my 
way,  too*  You  can  reach  me  at  wwwjkeck 
erLcom 

—   Jeff  Eckert 

Advanced 
Technologies 
Another  Step  Toward  a 
Quantum  Computer 

□efore  you  can  build  a   computer that  exploits  the  quantum 

mechanical  properties  of  atoms,  you 

have  to  create  something  that  can  hold 
them.  Scientists  at  Ohio  State 

University  (www,asu,edii)  have  taken 

a   step  in  that  direction  by  making  tiny 

holes  that  contain  nothing  at  all.  These 

holes,  which  resemble  dark  spots  in  an 

egg-carton- shaped  laser  light  surface, 
could  someday  do  the  job. 

To  create  such  a   surface,  lasers 

and  magnetic  fields  capture  vaporized 
rubidium  atoms  and  form  them  into  a 

pea-sized  cloud  (see  graphic).  The 
device  holding  the  cloud  then  slides 

down  a   track  to  move  the  atoms  into 

position  above  a   glass  chip.  Then,  the 

magnetic  fields  are  shut  off,  releasing 

the  atoms,  which  fall  onto  a   surface  of 

laser  light.  According  to  OSG,  other 

72 

research  teams  have  created  similar 

arrays,  called  “optical  lattices,”  but 
those  designs  present  problems  that 

limit  their  practical  usefulness.  Other 

lattices  lock  atoms  into  a   multilayered 

cube  floating  in  free  space.  But 

manipulating  atoms  in  the  center  of 
the  cube  would  be  difficult.  The  Ohio 

State  lattice  is  said  to  have  a   more 

practical  design,  with  a   single  layer  of 

atoms  grounded  just  above  a   glass 

chip.  In  this  scheme,  each  atom  could 

be  manipulated  directly  with  a   single 
laser  beam. 

Security  System  Mimics 
Human  Brain 

The  SEMTRI  s 
the  human  brain 

courtesy  of  the  < 

It's  not  all  that  difficult  to  install  a security  system  that  employs  vari- 

ous and  sundry  sensors  and  annunci- 

ators to  detect  things  that  don’t  seem 
right.  The  problem  is  figuring  out 
how  to  react  to  whatever  it  detects. 

For  example,  do  you  interpret  a   loud 

“bang”  as  a   gunshot  or  just  a 

backfire  from  the  pizza  delivery  guy’s 
disintegrating  Hundai?  Is  the  night 

watchman  smart,  awake,  and  sober 

enough  to  tell  the  difference? 

This  may  not  be  a   problem 

much  longer,  with  the  advent  of  the 
Smart  Sensor  Enabled  Neural  Threat 

Recognition  and  Identification  (SEN- 

TR1)  system,  developed  through 

research  sponsored  by  the  Office  of 

Naval  Research  (www.onr.navy. 

mil).  The  system,  marketed  by 

Safety  Dynamics,  L.LC,,  uses  soft- 
ware that  mimics  the  way  the  human 

brain  processes  sounds  to  recognize, 

identify,  and  locate  the  source  of  a 

range  of  suspicious  noises. 
It  is  based  on  the  work  of  Dr.  Ted 

Berger,  of  the  University  of  Southern 
California  Center  for  Neural 

Engineering,  who  created  mathemati- 
cal models  to  mimic  brain  activity  and 

applied  them  to  the  extraction  of  sig- 
nals from  background  noise,  much  as 

the  human  brain  can  focus  on  spoken 

words  within  a   noisy  environment. 

The  basic  concept  has  been  mod- 
ified for  application  to  other  types  of 

sounds.  Conceptually,  sound  identifi- 
cation could  be  coupled  with  chemical 

or  optical  sensors  so  that,  if  exhaust 
fumes  are  detected  along  with  a 

weapon-like  “pop,”  the  system  would 
identify  the  event  as  a   backfire  rather 

than  a   weapon  discharge.  If  the  sound 
of  a   door  rattling  on  its  hinges  is 

accompanied  by  the  aroma  of  dough- 
nuts, SENTRI  might  conclude  that  the 

police  are  trying  to  break  in.  And  if  the 

reverberation  of  a   voice  bellowing  “ho, 

ho,  ho”  coincides  with  the  aroma  of 
reindeer  drifting  down  your  chimney  ... 

well,  you  get  the  picture.  For  details, 
visit  www . s af ety dynamics , ne t 

Microbial  Fuel  Cells  Beat 
Fermentation 

Whenever  a   friend  begins  a   disser- tation on  the  wondrous  hydro- 

gen-based society  that  will  be  arriving 

in,  oh,  a   couple  months,  I   ask  a   ques- 
tion: Where  are  you  going  to  get  all 

that  hydrogen?  This  generally  derails 

the  conversation,  as  there  presently 

is  no  practical  answer.  However,  a 

germ  of  a   rejoinder  may  be  contained 
in  recent  news  out  of  Penn  State 

University  ( www.psu.edu )   about  the 
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development  of  a   microbial  fuel  cell 

(MFC)  that  can  coax  bacteria  into  pro- 
ducing four  times  as  much  hydrogen 

than  generally  can  be  created  by  fer- 
mentation alone.  And  the  process  is 

not  limited  to  carbohydrate-based  bio- 
mass (plant  materials  and  animal 

waste).  It  can  even  be  used  to  process 
and  clean  wastewater. 

The  key  is  breaking  the  “fermen- 

tation barrier”  by  giving  the  bacteria  a 
0.25-V  jolt,  persuading  them  to  con- 

vert acetic  acid  into  carbon  dioxide 

and  hydrogen.  When  the  bacteria  eat 

biomass,  they  transfer  electrons  to  an 

anode.  They  also  release  protons 

(hydrogen  atoms  stripped  of  their 

electrons),  which  go  into  solution. 
The  electrons  on  the  anode 

migrate  via  a   wire  to  the  cathode,  where 

they  are  electrochemically  assisted  to 

combine  with  the  protons  and  produce 

hydrogen  gas.  According  to  Bruce 

Logan,  inventor  of  the  MFC,  “This  new 
process  demonstrates,  for  the  first  time, 

that  there  is  real  potential  to  capture 

hydrogen  for  fuel  from  renewable 

sources  for  clean  transportation.” 

Computers  and 
Networking 
Mouse  Adapter  for  Disabled 

Earlier  this  year,  IBM  (www.ibm. com)  announced  the  invention  of  a 

mouse  adapter  that  enables  people 

who  suffer  from  hand  tremors  to  elimi- 

nate excessive  cursor  movement,  there- 

by allowing  more  normal  use  of  a   per- 
sonal computer.  The  design  has  been 

licensed  to  Britain’s  Montrose  Secam 
Ltd.,  which  is  now  selling  the  unit  online 

(http://montrosesecam.com)  and 

through  representatives. 

According  to  the  International 
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Essential  Tremor  Foundation,  some  10 

million  people  in  the  United  States 

alone  are  affected  by  “essential 

tremor,”  the  most  common  form  of 
hand  tremors.  Their  involuntary  hand 

movements  make  it  difficult  to  operate 

a   PC  using  a   standard  mouse.  The 

mouse  adapter  filters  out  the  shaking 

movements  much  as  the  image  stabi- 

lizing systems  used  in  some  camera 

lenses  stabilize  the  image.  The  device 

is  designed  to  work  with  any  PC  and 

operating  system,  and  no  additional 

software  is  required.  The  adapter  can 

be  switched  on  or  off  and  adjusted  for 

the  tremor  severity.  It  can  also  be  set  to 

filter  out  unintended  multiple  clicking 

on  the  mouse  caused  by  a   shaking  fin- 
ger, Prices  run  at  $99.00  plus  shipping. 

USB  Speaker  System 

TRITTOM  Technologies  has  intro- duced an  external,  portable  G SB- 

powered  2. 1   speaker  system  called 

“Sound  Bite.”  This  self-contained  audio 

device  employs  two  aluminum  micro- 
drivers and  a   subwoofer,  and  it  features 

a   built-in  sound  chip  that  acts  as  a   sec- 

ond sound  device  or  allows  older  note- 

books and  systems  without  a   sound 

card  to  produce  high-quality  sound. 

The  system  needs  no  batteries  or 

power  adapters,  and  it  features  two 

28- mm  satellite  speakers  and  one  52- 
mm  subwoofer.  It  handles  5   W   of  input 

power  with  a   maximum  output  power  of 

1 .2  W   +   1.2  W   and  is  plug-and-play  and 
compatible  with  PCs  running  Windows 

98SE/ME/2000/XP  and  Macs  running 
OS  9   or  later  with  GSB  audio  support. 

Listing  at  $49.95,  Sound  Bite  is  avail- 
able from  major  online  retailers. 

One-Inch  Drive  Stores  5   GB 

Seagate’s  USB  2.01  Pocket  Hard  Drive. 
Photo  courtesy  of  Seagate  Technologies. 

■   f   you’re  looking  for  an  easily  trans- 
■   portable  storage  device,  check  out 

Seagate’s  GSB  2.0  Pocket  Hard  Drive, 

Model  Amps  Features  Price 

www.roboteq.com 

A= Aluminum  Extrusion,  B= Board-Level,  0=0ptical  Encoder  In. 
R=  RC  outputs.  Qtyl  price.  Contact  us  tor  OEM  Qty  prices 

IRoboteQ 
8180  E.Del  Plomo  Dr. 

Scottsdale  AZ  USA  85258 

(602)617-3931  -   infQ@robotQq.com 

AX1500  2x30A 
AX3500  2x60A 
AX2550  2x12GA 
AX2550HE  2x140A 
AX2850  2x120A 

AX2850HE  2x14GA 

B 

$275 
0-R-B 

$395 
A 

$495 
A 

$645 

0-A 

$620 0-A 
$770 

Thanks  to  their 

unique  blend 
of  Power  and 
Functionality, 

Roboteq's  DC Motor  Controllers 

are  today  at  the  heart  of  many  of  the 

world's  most  demanding  Industrial, 

Military  and  Research  Robots,  and  other- innovative  Motion  Control  applications, 

-   RS232,  RC,  or  Analog  input 

-   Dual  channel  output  up  to  140A 

-   Optical  Encoder  Inputs 

-   Intelligent  Current  Limiting 
-Thermally  Protected 

-   Field  Upgradable  Firmware 
-   Enclosed  and  Board-Level  versions 

-   and  many  more  advanced  features ... 

Circle  #42  on  the  Reader  Service  Card. 
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a   2.5/5-GB  unit  that  won  the  2005 
Consumer  Electronics  Show 

Innovation  Award.  It  has  a   distinctive 

round  case  that's  just  over  two  inch- 
es in  diameter,  designed  to  fit  in  a 

pocket  easily*  It  comes  with  a 

retractable  GSB  cable  and  rubber- 
ized feet.  It  also  includes  software  for 

data  security  and  content  manage- 
ment You  can  pick  one  up  on  the 

Internet  for  about  $150*00  (or  for 

20,900  yen  in  Japan).  Details  are 

available  at  www,  sea  gate,  com 

Circuits  and  Devices 

“World’s  Smallest”  Memory 

Matrix®  3-D  Memory  structure. 
Photo  courtesy  of  Matrix  Semlconductoi 

Matrix  Semiconductor  (www, matrix  semi, com)  recently 

announced  what  it  bills  as  the  world’s 

smallest  1-Gb  silicon  memory. 

Measuring  only  31  sq.  mm,  it  employs 

the  company’s  “hybrid  scaling”  and 

“segmented  word  line”  technologies. 
The  former  combines  different 

process  geometries  within  layers  of  a 

3-D  circuit  to  produce  higher  densities. 

The  latter,  which  is  patented  by  Matrix, 

minimizes  the  non-memory  logic  cir- 

cuitry by  building  the  memory  array 

on  top  of  the  logic  circuitry,  thus  reduc- 
ing die  area  by  nearly  25  percent.  By 

the  end  of  2005,  Matrix  expects  to 

have  applied  these  technologies 

across  all  of  the  memory  capacities  it 

currently  offers  (128-,  256-,  and  512- 

Mb),  as  well  as  a   new  1-Gb  3-D  memo- 

ry. Samples  of  these  new  products  are 

available  now  and  will  be  shipping  in 

volume  in  the  third  quarter  of  2005. 

Audio-Synchronized  LED 
Driver 

If  your  project  requires  a   visual  out- put synchronized  with  music,  you 

may  want  to  consider  the  LM4970 

Boomer®  audio-synchronized  light 

emitting  diode  (LED)  driver,  recently 

released  by  National  Semiconductor 

(www  .national.com) . 

Previous  designs  required  prepro- 

grammed I2C  compatible  code  to 

control  lighting  patterns,  but  the 

LM4970  gives  designers  the  option  of 

using  I2C-compatible  pattern  control 

or  choosing  automatic  audio-synchro- 

nized pattern  generation.  If  the 

automatic  mode  is  used,  no  software 

or  memory  storage  is  needed  for  pat- 

tern control,  freeing  up  memory  stor- 

age space  for  other  features.  The  I2C- 
compatible  control  bus  is  also  used  to 

turn  each  driver  on  or  off,  control  the 

brightness  of  the  LED,  and  change  the 

high  and  mid-range  frequency  bands. 
The  internal  control  features 

reduce  the  number  of  external  com- 

ponents, optimizing  board  space  in 

small  form  factor  applications  such 

as  cell  phones,  MP3  players,  PDAs, 

and  other  portable  devices.  Available 

now  in  a   14-pin  LLP®  package, 

the  LM4970  is  priced  at  $0.90  in 

1 ,000-unit  quantities.  Lead-free  pack- 

age options  are  also  available. 

Industry  and  the 
Profession 

Adobe  Acquires  Macromedia 

Adobe  Systems,  Inc.  (www. adobe.com),  has  announced 

an  agreement  to  acquire  Macromedia 

(www .macromedia.  com )   in  an  all- 

stock  transaction  valued  at  approxi- 

mately $3.4  billion.  Under  the  terms 

of  the  agreement,  Macromedia  stock- 
holders will  receive  0.69  shares  of 

Adobe  common  stock  for  every  share 

of  Macromedia  common  stock  in  a 

tax-free  exchange. 

Based  on  Adobe’s  and 

Macromedia’s  closing  prices  at  the 

time  of  the  announcement,  this  repre- 

sents a   price  of  $41.86  per  share  of 
Macromedia  common  stock.  It  was 

stated,  “The  combination  of  Adobe 

and  Macromedia  strengthens  our  mis- 

sion of  helping  people  and  organiza- 
tions communicate  better.  Through 

the  combination  of  our  powerful 

development,  authoring,  and  collabo- 

ration tools  —   and  the  complementary 

functionality  of  PDF  and  Flash  —   we 
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have  the  opportunity  to  drive  an 

industry-defining  technology  platform 

that  delivers  compelling,  rich  content 

and  applications  across  a   wide  range 

of  devices  and  operating  systems.” 

Free  Tutorial  Previews 

The  IEEE  Communications Society's  Enhanced  Conference 
Tutorial  Program  is  now  offering  a 

collection  of  tutorials  that  were 

originally  presented  at  its  sponsored 

conferences  (INFOCOM,  GLOBE- 
COM,  ICC,  IM,  NOMS,  WCNC,  and 

ENTNET).  Each  tutorial  reviews 

current  communications  topics  in 

network  management  and  computer 

and  wireless  communications. 

Available  programs,  which  are 

2.5  to-  5   hours  in  length,  contain  the 

original  visuals  and  a   voice-over  by  the 

presenter.  They  are  available  for  pur- 

chase at  $200.00'  for  Communications 

Society  Members  and  $250.00  for 
nonmembers.  A   number  of  free, 

five-minute  previews  are  provided  at 
www.comsoc.org/livepubs/tutor 

ials/index.htm 

Slow  Mobile  Phone  Growth 

In  2004,  worldwide  mobile  phone shipments  saw  their  strongest 
annual  increase  ever,  jumping  34% 

with  692  million  units  shipped, 

according  to  a   report  from  the 

research  group  1DC  (www.idc.com). 

The  expansion  was  driven  by  the 

demand  for  color  displays  and  cam- 

era phones  throughout  the  world. 

According  to  a   new  mobile  phone 

forecast  from  1DC,  worldwide  market 

growth  is  expected  to  continue  in 

2005,  but  at  a   slower  pace. 

Globally,  analysts  expect  mobile 

phone  shipment  totals  to  slow  in  most 

regions  as  a   direct  result  of  the  large 

number  of  new  phones  purchased  by 

wireless  subscribers  in  2003  and  2004. 

But,  demand  from  emerging  countries 

and  first-time  wireless  subscribers  will 

continue  to  drive  growth  for  mobile 

phones.  In  2005,  the  largest  share  of 

shipment  growth  is  expected  to  come 

from  emerging  countries,  with  the  total 

expected  volume  increasing  by  more 

than  20  million  units  shipped.  NV 
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You  Have  The 

Fastest  Rabbit  ever  with  51 .6  MHz 

dock  speed  for  data  crunching  ̂  
and  program  execution. 

Up  to  2000  mA  of  on-board  ^ 
power  to  drive  your  system.  d I 

Balance  features  and  cost 

with  FLEX  manufacturing.  ■ 

Pay  only  for  what  you  need! 

Speed  Up  Your  System  and  Lower  Design  Risk 

With  The 'FLEX  Ready'  PowerCore  Module 

The  PowerCore  is  a   complete  Rabbit®  system 

featuring  our  fastest  Rabbit  3000  microprocessor, 

available  on-board  power  supply, analog  features, 

Ethernet, and  a   rugged  A/D  system.The  PowerCore  is 

"FLEX  Ready" and  can  be  configured  with  the  exact 
options  you  need,  and  we  quickly  manufacture  it 

Development  Kits  include  hardware, the  Dynamic  C 

development  platform,  and  extensive  libraries. 

Configure  Your  PowerCore 
Online  www.rabbitFLEX.com 

FLEX 

Ready 

From  Kits  From ‘28®.  *129 

Learn  More  about  PowerCore 
Its  easy  to  get  started  with  a   complete  development  kit 

that  includes  your  PowerCore  and  development  tools.  For 

a   limited  time  get  a   FREE  Rabbit  design  book  with  your  kit. 

w   ww.rabbit  FLEX  .corn 

$49 

Value 
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Q&A 
with  Tj  Byers 

Electronics  Q&A 
In  this  column,  I   answer 

questions  about  all  aspects 

of  electronics,  including 

computer  hardware, 

software,  circuits,  electronic 

theory  troubleshooting,  and 

anything  else  of  interest  to 

the  hobbyist. 

Feel  free  to  participate 

with  your  questions, 

comments  and  suggestions. 

You  can  reach  me  at: 

T|  BYERS@aol.com 

What's  Up: 
In-depth  look  at 

relay  and  transistor 

design/selection.  For 

you  valve  audiophiles, 

a   circuit  for  pure  DC 

filament  voltage.  On 

the  fun  side,  we  have  a 

garden  train  throttle 

and  two  sun  chasers. 

Look  for  more  relay 

stuff  in  reader  Mailbag. 

Finally,  the  Fourth  of 

July  is  D-day  for  NASA’s 
comet  Deep  Impact. 
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Relay  Diodes 
Explained 

Q*  I   read  your  April  2005  column about  EMF  suppression.  1   work 

with  pinball  machines,  so  I'm  familiar 
with  the  diode  across  the  solenoid 

coils  to  prevent  high-voltage  kickback. 
What  1   fail  to  understand  is  where  the 

current  flow  is  when  the  field  is  col- 

lapsing. I   understand  that  no  current 

flows  through  the  diode  when  the 
switch  or  transistor  is  closed.  But  when 

the  switch  opens  or  the  transistor 

turns  off,  why  exactly  does  the  current 

go  through  the  diode?  Where  does 
that  current  flow?  How  does  this 

prevent  it  from  flowing  back  towards 

the  transistor  or  switch?  When  f   try 

and  grasp  this,  all  1   can  think  of  is  the 

current  going  around  in  a   circle! 
—   Terry  Cumming 

Like  a   capacitor,  an  inductor  is 

n   energy  storage  device*  When 

you  apply  voltage  across  an  inductor, 

a   current  starts  to  flow  and  slowly 

rises  to  a   steady  level  (actually,  an 

exponential  curve  that  levels  off  after 

about  five  time  periods  expressed  as 

5   x   (t  =   RL))*  The  relationship  of  volt- 
age to  current  verses  time  gives  rise 

to  a   property  called  inductance*  The 
higher  the  inductance,  the  longer  it 

takes  for  a   given  voltage  to  produce  a 

given  current. 
The  changing  current  produces  an 

increasing  magnetic  field  —   Figure  1, 
which,  in  turn,  stores  energy  in  the 

inductor.  When  the  voltage  is  removed, 

current  ceases  to  flow  and  the  magnet- 

ic field  collapses.  This  magnetic-field 
movement  cuts  through  the  windings 

of  the  coil  and  generates  a   voltage 

across  the  inductor  —   with  a   reverse 

polarity  to  the  “charging”  voltage.  The 
magnitude  of  the  voltage  is  proportion- 

al to  the  rate  of  the  field  collapse.  The 

faster  the  magnetic  lines  cut  through 

the  windings,  the  higher  the  voltage  — 
which  can  reach  voltage  spikes  10 

times  that  of  the  operating  voltage. 

Unless  this  high  voltage  is  tamed, 

it  will  exceed  the  voltage  rating  of  the 

driving  circuitry  (transistor,  1C, 

mechanical  switch)*  A   good  way  to 

dissipate  this  high-voltage  energy  is  to 

place  a   diode  across  the  coil.  When 

the  switch  is  on,  the  diode  is  reverse 

biased  (doesn't  conduct)  and  the 
relay  engages.  When  the  switch  is  off, 

voltage  is  removed  and  the  field  col- 
lapses* This  forward  biases  the  diode, 

which  now  conducts* 

Where  does  that  energy  go?  It’s 
dissipated  as  heat  through  the  resist- 

ance of  the  coil's  windings  at  a   rate 

determined  by  t   =   RL  (notice  the  sym- 
metry?)* In  essence,  the  current  does 

go  around  in  a   circle*  The  problem  is 
that  the  reverse  current  flow  sustains 

the  magnetic  field,  which  prevents  the 

relay  from  dropping  out  until  all  the 

energy  is  spent.  Hence,  the  alterna- 
tive solutions  I   published  in  the  April 

column. 
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Semiconductor  Sex 

Explained 

Q*  Can  an  NPN  transistor  be  wired as  a   PNP  transistor?  Is  it  a   matter 

of  reversing  connections? 

—   Leonard  Mary  Thomas 

A.  NPN  and  PNP  transistors  are nterchangeable  if  you  remember 

one  simple  rule:  A   bipolar  transistor  is 

essentially  two  back-to-back  diodes  with 

the  base  being  the  common  connec- 
tion. For  a   transistor  to  work,  one  diode 

is  forward  biased  and  the  other  is 

reverse  biased.  Let’s  take  the  common- 

emitter  amplifier  in  Figure  2,  for  exam- 

ple. On  the  left  is  an  NPN  (negative-pos- 

itive-negative) transistor  and  on  the 

right  is  a   PNP  (positive-negative- posi- 
tive) transistor.  Notice  that  both  circuits 

are  identical  —   except  for  one  thing.  The 

polarity  of  the  power  supply  is  reversed. 

In  the  NPN  configuration,  the 

emitter  (the  lead  that  looks  like  the 

arrow  of  a   diode,  labeled  E)  goes  to 

negative  (ground).  The  base  (B)  goes 

to  +V  via  the  Rb  resistor.  This  forward- 

biases  the  base-emitter  diode,  which 
exhibits  the  characteristic  0.7  volts 

voltage  drop.  The  collector  (C),  on 

the  other  hand,  goes  to  +V  —   in  effect, 

reverse  biasing  that  diode. 

The  breakover  voltage  of  this 

diode  is  the  VCE  parameter  listed  on 

the  spec  sheet,  and  varies  from  one 

transistor  type  to  another.  The  current 

through  the  collector-emitter  path  is 

controlled  by  the  current  flowing 

through  the  base-emitter  junction. 
The  amount  of  influence  is  called  the 

gain  of  the  transistor,  or  hFE, 

Substituting  a   PNP  in  the  circuit 

reverses  the  current  flow  through  the 

base-emitter  diode  and  the  voltage  on 

the  collector.  Bottom  line,  most  small- 

signal  amplifiers  will  work  equally  well 

if  you  replace  an  NPN  with  a   PNP  and 

reverse  the  power  supply  polarity. 

And  that  means  if  you  have  mixed 

sexes,  each  and  every  transistor  has 

to  have  a   sex  change.  Please  note,  I 

said  most  —   not  all  —   amplifiers  will 
work  with  this  exchange,  (Electron 

and  hole  mobility  are  not  equal,  espe- 
cially at  higher  frequencies.) 
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Small  Signal 

Figure  2 
Switching 

Volts 

Volts 

Volts 

Full-wave  Rectified 

Ia/vaaa 
Time  - Full -wave  Filtered 

Time 

Capacitance  Multiplier 

Time  - 
Figure  3 

ff  your  application  is  for  logic 

switching,  all  you  need  to  do  is 

exchange  the  emitter  and  collector  in 

your  design  so  that  the  forward/ reverse 

bias  rule  is  maintained,  as  shown  in  the 

two  bottom  circuits.  The  catch  is,  when 

you  change  sexes,  you  also  change 

logic.  In  the  NPN  configu- 
ration, a   logic  HIGH  turns 

on  the  transistor.  In  the 

PIMP  version,  a   logic  LOW 

turns  on  the  transistor. 

Make  sure  you  adjust 
accordingly. 

A   history  note.  When  I 

was  a   tyke  and  new  to 

transistors  —   having  cut 

my  teeth  on  voltage-controlled  vacu- 
um tubes  —   1   heard  about  this  back- 

to-back  diode  transistor  analogy  —   and 

tried  to  build  one  myself  using  1N34A 

diodes.  Guess  what?  Didn’t  work. 

The  secret  to  the  transistor’s 
transconductance  is  the  tiny  gap 

Get  the  Laser  Edge. 
Our  advanced  technology  delivers  fast ;   accurate 

and  affordable  custom  enclosures  and  front  panels. 

#   Quick 
#   Affordable 

#   Precise 

#   No  Minimums 

Integrated  Ideas  &   Technologies,  Inc, 

Precision  Laser  Cut  Stencils 

3896  N.  Schreiber  Way  *   Cobuf  d   Atene,  ID  83815-8362  USA 

Ph  (208)  665-2166  *   Fax  (208)  665-5906  *   ww  wJnteQratedideas.  com 
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between  the  collector  and  emitter 

called  the  base  that  controls  the 

current  flow  through  the  transistor. 

A   gap  so  small  that  It  took  nearly 

six  years  between  1948  and  1953 

to  perfect  the  first  reliable  com- 
mercial transistor:  the  CK722. 

Ripple  Wrinkle 
I   wish  to  convert  the  63 

£VAC  heater  voltage  in  my 

EICO  HF-32  tube  amplifier  from 

AC  to  DC,  I   started  with  a   full- 

wave  bridge  rectifier  (no  center- 

tap)  of  the  power  transformer, 
then  connected  two  1 ,000  uF  caps  in 

parallel  for  filtering.  I   stopped  at  this 

point  to  take  some  measurements, 

which  was  approximately  93  volts 

DC  with  2   mV  AC  ripple  with  no  load. 

This  is  fine  and  good  and  agrees 

with  theory.  But  when  I   connected  the 

heaters,  the  voltage  dropped  to  53 

volts  DC  and  the  ripple  increased  to  2 

volts  AC!  1   can  understand  the  DC 

drop  of  an  unregulated  supply,  but 

I’m  baffled  as  to  the  ripple  increase,  ff 

anything,  it  should  decrease!  Any 

ideas  on  the  ripple  increase? 

—   John  Agugliaro,  GET 

A*  Sorry,  but  you  have  it  backwards. The  more  current  you  draw,  the 

greater  the  ripple.  How  come?  When 

AC  voltage  is  full-wave  rectified,  you  get 

a   bunch  of  peaks  with  very  deep  val- 

leys —   think  the  Grand  Tetons  (Figure 

3).  When  you  place  a   capacitor  across 

this  ripple,  it  charges  to  the  peak  volt- 
age, then  discharges  in  the  valley.  The 

discharge  rate  of  the  capacitor  is  pro- 
portional to  the  load  resistance;  i.e.,  the 

output  current.  The  more  current  you 

draw,  the  faster  the  filter  cap  discharges 

—   and  the  greater  the  ripple. 

For  one  volt  of  ripple  at  one  amp 

you  need  8,300  uF.  For  example,  one 

volt  of  ripple  at  500  mA  is  8,300/2  or 

4,150  uF.  To  reduce  the  ripple  to  10 

mV  at  3,5  amps,  you  need  2,9F  (yes, 

farads!).  As  you  can  see,  your  2,000 

uF  cap  combo  is  a   pathetic  attempt 

at  filtering  the  DC.  One  solution  is  to 

use  a   supercap.  But  they  are  rated  at 

just  2,5  volts,  which  means  you’ll 

JULY  2005 



Q&A need  four  10F  supercaps  in  series  — 

with  balancing  resistors.  This  will  cost 

you  about  $20*00,  minimum. 

A   better  solution  for  this  applica- 

tion is  a   capacitance  multiplier.  The  key 

component  (Figure  4)  is  G2,  whose 

capacitance  is  directly  proportional  to 

the  DC  gain  (hFE)  of  the  transistor.  The 

TIP  120'  typically  has  a   gain  of  2,500 

at  four  amps.  Let’s  say  you  want  a 
maximum  ripple  of  2   mV.  Plugging  the 

numbers  into  the  8,300  uF  thumb  rule, 

we  need  14.5F.  Divide  that  by  the  2,500 

gain  of  the  TIPI  20,  and  C2  equals  a 

small  5,800  uF.  I’d  use  a   6,300  uF,  10V 
electrolytic.  The  input  and  output  caps 

are  used  to  compensate  for  tempera- 

ture-related swings  in  the  hFE. 

Better  Than  a 
Banana  Split 

Q*  I   download  a   lot  of  executable files  (EXE)  from  an  Internet  cafe. 

My  problem  is  sometimes  it  doesn’t  fit 

on  a   3.5”  floppy  diskette.  Is  there  a 
software  program  that  can  chop  large 

files  into  1,4  MB  segments  that  will  fit 

on  a   floppy  and  be  reconstructed  to 

its  original  single  file  when  transferred 

to  a   hard  disk? 

—   Unsigned 

A   Try  GSplit  from  G.D,G,  Software www.gdgsoft.com/gspli
t). 

I’ve  never  used  it,  but  I've  heard  good 
things  about  it. 

Reader  feedback:  GSplit  is 

great!  Thanks  a   lot. 

Thomas  the  Tank 

Engine 

Q*  I   have  a   28-volt,  1 5-amp  switch- ing power  supply  that  I   would  like 

to  use  for  my  36-inch  Garden 

Railroad.  To  do  this,  I   need  to  vary  the 

voltage  to  the  tracks.  Can  you  show 

me  a   schematic  that  would  use,  say, 

some  2N3055  transistors  and  a   pot? 

The  locomotive  doesn’t  need  any 

kind  of  pulse  power,  l   just  want  to  con- 
trol the  power  to  the  tracks  to  control 

the  speed  of  the  trains.  The  voltage 

would  vary  from  zero  to  the  max  of 
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the  supply  at  up 

to  12  amps, 
—   Emilio 

Tancredi 
Dumont,  NJ 

Jk  *   Oh,  but  you 

,#%do  want  pulse 

power.  Pulse  mod- ulation eliminates 

heat  that  would 

otherwise  be  generated  by  a   linear  volt- 

age controller.  That’s  because  the 
switching  transistor  is  either  fully  on  or 

off.  The  linear  controller,  on  the  other 

hand,  has  the  transistor  acting  like  a 

resistor.  If  the  linear  transistor  is  pass- 

ing 12  amps  with  a   voltage  drop  of  14 

volts  (half  power  to  the  tracks),  it  must 

dissipate  168  watts  of  heat  —   more 

than  a   15QW  floodlamp.  A   pulse-modu- 
lated controller  would  generate  about  a 

watt  at  the  same  50%  speed  setting. 

Moreover,  you’ll  get  smoother  throttle 
response. 

No  costly  school*  No  commuting  to 

class*  The  Original  Home-Study  course 

prepares  you  to  be  an  "FCC  Commercial 
Licensed  Technician"  at  home  in  your 

spare  time!  You  don't  need  a   college 
degree  to  qualify/  but  you  do  need  an 
FCC  License,  No  need  to  quit  your  job 

or  go  to  school*  This  proven  course  is 
easy,  fast  and  low  cost! 
NO  PREVIOUS  EXPERIENCE  NEEDED! 

The  circuit  in  Figure  5   is  a   down- 

and-dirty  design  that  works  best  on 

larger  motors  —   like  the  ones  I’m  sure 
your  locomotives  sport.  The  frequen- 

cy varies  in  step  with  the  duty  cycle, 

and  there's  a   bit  of  a   "'chirp”  as 
the  dial  approaches  top  speed  (90%) 

—   which  can  be  minimized  by  fine- 

tuning  the  ,0001  capacitor.  Critical  to 

the  design  is  the  smart  IPS031 

“Smart”  FET.  This  device  is  optimized 

for  peak  performance  and  reliability 
in  harsh  auto  environments,  and  is 

enhanced  to  handle  inductive  loads  — 

This  valuable  license  is  your  "ticket1' to  thousands  of  exciting  jobs  in: 
*   Communications 

*   Radio-TV *   Broadcasting 
*   Avionics 
*   Radar 

*   Maritime 

*   and  more**, 

even  start  your  own  business! 

GUARANTEED  TO  PASS 

You  got  your  FCC  License  or  your  money  refunded. Today! 

Get  your  FREE  facts  now.  Call 

800-932-4268  Ext.  102 
or  go  online  at 

wwwXicenseTrqining.com 
COMMAND  PRODUCTIONS  •   FCC  License  Training 

P.0,  Box  3000  *   5a  u   set  I   i   to,  CA  94966-3000 

-   -   -   .   . 

GET  YOUR  FCC  COMMERCIAL  LICENSE! 
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Garden  Train  Speed  Control 

especially  motors. 

Follow  the  Sun 

Q*  I’d  like  to  incorporate  a   photo- 
cell to  the  attached  4017  LED 

chaser  circuit  in  order  to  turn  it  on  dur- 

ing daylight  and  off  at  night.  A   variable 

pot  would  be  nice  to  control  the  turn- 

on threshold,  and  I   would  like  to  power 

it  up  from  a   single  three- volt  button 

battery  (like  a   CR2032).  I!ve  built  this 
circuit  under  a   microscope  and  used 

tweezers  to  solder  all  of  the  SMD  parts, 

so  you  can  see  that  a   relay  would  be 

prohibitive.  Can  this  be  done? 

J.  Smith 

*   The  circuit  you  sent  uses  a   555 

oscillator,  which  won’t  work  down 
to  three  volts.  You  could  use  a 

ZSCT155,  which  operates  down  to  0.9 

volts,  but  it  draws  a   hefty  100  uA  at 

idle,  I   would  use  a   4093  Schmitt  trig- 
ger that  draws  a   mere  0.25  uA  at  three 

volts  (Figure  6).  One  gate  generates 

an  adjustable-frequency  square  wave 
to  clock  the  4017  decade  counter. 

The  photocell  controls  a   second  gate 

LED  Chaser 
—   3V 

&)25kX 

Figure  6 

that  goes 

low  when 

light  falls  on 

the  photocell.  This,  in  turn,  drives  a 

third  gate  that  applies  power  to  the 

4017.  Because  of  the  low  voltage, 

some  LEDs  may  fail  to  light  in  this 

design.  Red,  green,  and  orange  should 

work  okay,  but  the  voltage  is  too  low 

for  amber,  white,  or  blue  LEDs. 

LCD  Power  Line 
Monitor 

Q*  Would  it  be  difficult  to  change 
the  power  line  monitor  as  shown 

to  have  a   digital  readout  rather  than 
an  alarm?  1   have  measured  our 

power  line  output  with  a   good  quali- 

ty Fluke  meter  and  it  always  shows 

129  VAC.  This  seems  high,  but  I 

don’t  know  what  to  do  about  it. 
—   Frank  Lemon 

Jk  *   A   recent  Chinese  import  has 

^"wnade  this  an  easy  project  I’m 

talking  about  the  PM-128E  digital 

panel  meter  that  can  be  jumper-wire 

programmed  for  DC  ranges  from 

270 

+ 1 7.8V 78L09 PMI28E 

AC  Line  Monitor 

Figure  7 

20 

200  mV  to  500  volts  and  an  AC 

range  of  200  and  500  volts.  The 
meter  is  available  from  Circuit 

Specialists  (www.webtronics.com/ 

panelmeter.html),  and  can  be  used 

as-is  by  simply  jumpering  the  200 
VAC  solder  pads  and  plugging  it  into 

the  wall. 

However,  it  is  safer  to  use  a   small 

1 2-volt  wall-wart  to  isolate  the  AC  line 

and  provide  power  for  the  meter. 

Either  an  AC  or  DC  wall-wart 

will  work,  but  using  a   DC  output  sim- 
plifies the  circuit  (Figure  7);  an  AC 

output  requires  a   bridge  rectifier  and 

a   470  uF  filter  capacitor.  Look  for  an 

adapter  in  the  50  mA  to  300  mA 

range  with  a   two-prong  input. 

Construction  is  straight-forward. 
Calibration  is  done  using  a   DMM  or 

your  Fluke  —   adjust  the  CAL  pot  to 

display  the  reading  on  your  meter. 
ALERT!  The  circuit  uses  a   common 

ground  for  the  power  supply  and 

voltage  in.  Don’t  be  lured  into  substi- 
tuting the  one-buck  cheaper  PM- 128 

—   w?hich  requires  an  isolated  power 

supply  —   for  the  PM-128E, 

MAILBAG 
Dear  TJ, 

Referring  to  “Relay  Contact 
Life”  in  the  April  2005  issue:  As  you 

know,  opening  a   direct  current 
circuit  with  a   lot  of  inductance  can 

be  notoriously  difficult.  Forty-seven 
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Q&A 
years  ago,  1   wired  up  a   large  metal 

working  machine  with  all  DC  motors 
and  control.  The  motor  that  moved  a 

table  back  and  forth  had  to  stop  and 

change  direction  about  every  three 

seconds.  1   tried  several  relay  arcing 

fixes  —   including  using  capacitors* 

But  what  finally  cured  it  was  connect- 

ing a   light  bulb  across  the  motor 

leads.  When  the  motor  was  energized, 

the  lamp  came  on;  when  the  motor 

was  stopped,  the  lamp  brightened 

considerably  as  it  absorbed  the  induc- 

tive decay.  All  1   had  to  do  was  try  dif- 
ferent wattage  lamps  until  the  arcing 

was  suppressed* 

I   was  about  23  at  the  time,  out  of 

college  with  an  EE,  and  working  for 

my  father-in-law.  One  thing  he  pushed 

into  my  head  was  that  simpler  was 

better*  So  that  was  why  I   tried  the 

light  bulb  trick*  The  owner  of  the 

machine  shop  was  quite  impressed. 

About  five  years  ago,  1   went  back  to 

my  home  town  and  visited  the  owner* 
He  was  close  to  90  and  still  active.  He 

had  sold  the  business  but  retained  the 

right  to  use  the  machinery.  He  took 

me  on  a   tour  of  the  shop  and  said 

that  he  wanted  to  show  me  some- 

thing. He  fired  up  the  old  planning 

mill  and  there  was  the  same  light 

bulb  going  on  and  flaring  up  before 

going  off. 
—   Robert  E.  Robinson 

Dear  TJ, 

Your  answer  to  the  question  about 

relay  contact  resistance  measurement 

(in  the  May  2005  issue)  was  interest- 

ing, but  I   believe  has  a   serious  flaw.  If 

you  had  computed  the  power  dissipat- 
ed at  the  contacts  under  the  specified 

conditions  [50  milliohms],  you  would 

have  realized  that  1.5  to  3   volts  across 

contacts  carrying  30  amps  dissipates 

45-90  watts.  That  much  power  dissi- 

pated in  such  a   small  space  would 

raise  the  temperature  of  the  contacts 

higher  than  the  temperature  of  the 

filament  of  a   light  bulb,  destroying  the 

relay  and  likely  starting  a   fire. 
—   Howard  Mark 

Sufffern,  NY 

Response:  /   didn't  invent  these 
numbers.  They  come  from 

datasheets.  But  your  advice  is  well 
taken,  and  a   reason  why  relays  fail 
when  contact  resistance  exceeds  a 

certain  limit.  And ,   yes.  /   have  seen 

my  fair  share  of  melted  relays.  —   TJ 

Dear  TJ, 

About  your  “Needs  Stereo  Chips” 
answer  in  the  April  2005,  your  answer 

is  perfectly  sound.  But  your  reader 

must  not  know  about  Google, 

because  a   search  was  not  “fruitless” 
for  me  when  I   was  looking  for  the 

exact  same  thing  he  was  seeking. 

http:// electronickits.com/kit/ 

complete/ampl/klOO.htm  is  a   kit 

for  a   pre  amplifier  that  does  the  exact 

same  thing  as  the  LM1036  does,  but 

is  based  on  the  Philips  TDA1524A. 

www.ramseyelectronics.com/ 

cgi-bin/ commerce.  exe?preadd= 

action£key=(JAM2  is  the  Ramsey 

GAM2,  a   “class  D!?  audio  power  amp 

that  works  like  gangbusters.  You  CAN 

still  build  what  your  reader  wanted 

from  kits. 
—   Kenneth  Tindle 

Elect,  Technician 

Univ,  of  Kentucky  Language  Lab 

Cool  Websites! 

NASA  Deep  Impact  will  rendezvous 
with  comet  Tempel  I   on  July  4,  2005. 

The  objective  is  to  shoot  a( bullet” into  the  comet  and  analyze  the  debris. 

http://link.abpi.nel/l.php?2005D505A9 

Are  you  fast  on  the  draw?  Simply  “shoot” five  darting  sheep  with  a   tranquilizing 

dart  and  score  your  reaction  time 
in  milliseconds. 

www.  b   bc.oo  .uk/science/h  um  a   nbody/ 
sleep/sheep/ 

NASA  WorldWind  —   satellite  view  of 

the  big  blue  marble. 
http://worldwiml.arc.nasa.gov/ 

features.html 
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RPM)  with  accessory  kit  in  a 
hard  plastic  carry  case. 
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Ramsey  Kits  Are  Always  Cool,  Even  In  The  Summer  Heat! 

Digital  FM  Stereo 
Transmitters 

✓   Front  panel  digital  control  and 
display  of  all  parameters! 

✓   Professional  metal  case 

✓   Super  audio  quality! 
✓   25mW  and  1W  models! 

I   For  nearly  a   decade  we've  been  the  leader  In  hobbyist  FM  radio  transmitters.  Now for  2005  we  introduce  our  brand  new  FM30  series  of  FM  Stereo  Transmitters!  We 
I   told  our  engineers  we  wanted  a   new  technology  transmitter  that  would  provide 

FM  100  series  quality  without  the  advanced  mixer  features.  They  took  it  as  a   chal- 
lenge and  designed  not  one,  but  TWO  transmitters! 

pwM|MngY?qHpiiBThe  FM3G  is  designed  using  through-hole  technology 
and  components  and  Is  available  only  as  a   do-it-you r 
self  kit,  with  a   25mW  output  very  similar  to  our  FM25 
series.  Then  the  engineers  redesigned  their  brand-new 
design  using  surface  mount  technology  (SMT)  for  a 
very  special  factory  assembled  and  tested  FM35WT 
version,  with  1 W   output  for  our  export  market!  Both 
are  designed  around  an  RF  tight  vinyl  clad  metal  enclo- 

sure for  noise  free  and  interference  free  operation.  All 

settings  are  done  through  the  front  panel  digital  con- 
trol and  LCD  display!  Al  settings  are  stored  in  non- 

volatile memory  for  future  use. 

I   Both  the  FM3G  and  FM35WT  operate  on  13.8  to  16V DC  and  include  a   15VDC  plug 

in  power  supply.  The  stylish  metal  case  measures  5.5  5"W  x   6.4 5" D   x   1.5"H  and  is 
available  in  either  white  or  black.  (Note:  The  end  user  is  responsible  for  complying 

I   with  ail  FCC  rules  &   regulations  within  the  US,  or  any  regulations  of  their  respective 

|   governing  body). 

I   FM30  Digital  FM  Stereo  Transmitter  Kit  0-25mW  White 
FM30B  Digital  FM  Stereo  Transmitter  Kit  0-25mW,  Black 
FM35WT  Digital  FM  Stereo  Transmitter,  Assembled,  1Wr  White 
|   FM35BWT  Digital  FM  Stereo  Transmitter,  Assembled,  1W,  Black 

Professional  FM  Stereo 
Radio  Station 

i/  Rock  stable  PLL  synthesized 
✓   Front  panel  digital  control  and 

display  of  all  parameters! 
✓   Professional  metal  case 
✓   Super  audio  quality! 
✓   25mW  and  1W  models! 

Our  FM100B  is  the  updated  version  of  a   truly  professional  fre- 
quency synthesized  radio  transmitter  station  in  one  durable,  handsome 

cabinet,  it  is  used  all  over  the  world  by  serious  hobbyists  as  well  as  churches,  drive- 
in  theaters,  and  schools.  No  one  else  offers  all  of  these  features  at  this  price!  The 

included  frequency  display  and  audio  level  meters  assist  hi  easy  operation.  The  "Bn version  now  includes  some  additional  functionality  including  a   line  level  monitor 
output  improved  stereo  separation,  spectral  purity,  audio  clarity,  and  adjustable  RF 
Output.  An  exclusive  selectable  microphone  mixer  and  auto  ACC  circuit  combines 
your  local  mic  audio  with  your  music  input  or  mutes  the  music  when  mic  audio  is 

present.  You  don't  even  need  an  external  mixer! 

Sound  quality  is  impressive;  it  rivals  commercial  stations.  Low  pass  input  filtering 

plus  peak  limiters  put  maximum  "punch"  in  your  audio,  and  prevent  over  modula- tion distortion.  No  wonder  everyone  finds  the  FM100B  to  be  the  answer  to  their 
transmitting  needs...  you  will  tool  The  kit  includes  a   sharp  looking  metal  cabinet, 

whip  antenna,  and  built-in  110/220  volt  AC  power  supply.  An  external  antenna  con- 
nection allows  hook-up  to  high  performance  antennas  like  our  TM100  and  FMA200. 

We  also  offer  a   high  power  export  version  of  the  FM100B  that's  fully  assembled  with 
one  watt  of  RF  power  for  miles  of  program  coverage.  Many  islands  and  villages  use 
If  as  their  local  radio  station!  The  export  version  can  only  be  shipped  outside  the 
USA,  or  within  the  US  if  accompanied  by  a   signed  statement  that  the  unitwill  be 
exported.  (Note:  The  end  user  is  responsible  for  comp  tying  with  a   I!  FCC  rules  &   reg- 

ulations within  the  US,  or  any  regulations  of  their  respective  governing  body). 

FM100B  Super-Pro  FM  Stereo  Radio  Station  Kit  5uW-25mW  $269.95 
FM100BEX  High  Power  Version,  5uW-l  Watt  Output  $349.95 
FM100BWT  High  Power  Version,  5uW-lWatt,  Factory  Assembled  $429.95  | 

Professional  Synthesized 
Stereo  FM  Transmitter 

✓   Fully  synthesized  88-108  MHz  for 
no  frequency  drift 

✓   Line  level  inputs  and  output 
✓   All  new  design,  using  SMT  technology 

Need  professional  quality  features  but  can't  justify I   the  cost  of  a   commercial  FM  exciter?  The  FM25B 
is  the  answer! 

I   A   cut  above  the  rest,  the  FM25B  features  a   PIC  microprocessor  for  easy  frequency 
programming  without  the  need  for  look-up  tables  or  complicated  formulas!  The 
transmit  frequency  is  easily  set  using  DIP  switches;  no  need  for  tuning  coils  or 

I   "tweaking"  to  work  with  today's  'digital'  receivers.  Frequency  drift  is  a   thing  of  the 
past  with  PLL  control  making  your  signal  rock  solid  all  the  time  -   just  like  commer- 

cial stations.  Kit  comes  complete  with  case  set  whip  antenna,  120  VAC  power 

adapter,  1/8"  Stereo  to  RCA  patch  cable,  and  easy  assembly  instructions,  and  the 
|   SMT  parts  are  factory  preassembled  -   you'll  be  on  the  air  in  just  an  evening! 

IA25B  Professional  Synthesized  FM  Stereo  Transmitter  Kit  $139.9 

Professional  Synthesized 
AM  Radio  Transmitter 

✓   Fully  frequency  synthesized,  no 
frequency  drift! 

✓   Ideal  for  schools 

✓   Microprocessor  controlled 
✓   Simple  settings 

Run  your  own  radio  station!  The  AM25  operates  any- where within  the  standard  AM  broadcast  band,  and  is  easily 
set  to  any  clear  channel  in  your  area. 

It  is  widely  used  by  schools  -   standard  output  is  100  mW,  with  range  up  to  ’A  mile, 
but  is  jumper  settable  for  higher  output  where  regulations  allow.  Broadcast  fre- 

quency is  easily  set  with  dip-switches  and  is  stable  without  drifting. 

The  transmitter  accepts  line  level  input  from  CD  players,  tape  decks,  etc.  Includes 
matching  case  &   knob  set  and  AC  power  supply! 

Professional  Synthesized  AM  Radio  Transmitter  Kit 

$99.95 

Tunable  FM  Stereo 
Transmitter 

✓   Tunable  throughout  the  FM  band, 
88-108  MHz 

✓   Settable  pre-emphasis  50  or  75  pSec 
for  worldwide  operation 

✓   Line  level  inputs  with  RCA  connectors 

I   The  FM10A  has  plenty  of  power  and  our  manual  goes  into 
great  detail  outlining  all  the  aspects  of  antennas,  transmitting  range  and  the  FCC 

I   rules  and  regulations.  Runs  on  internal  9V  battery,  external  power  from  5   to  15 
|   VDC,  or  an  optional  1 20  VAC  adapter  is  also  available.  Includes  matching  case! 

tflOC  Tunable  FM  Stereo  Transmitter  Kit  $44 
idAC  110VAC  Power  Supply  for  FM  10C  $9 

Tunable  AM  Radio 
Transmitter 

✓   Tunes  the  entire  550-1600  KHz  AM  band 

✓   100  mW  output,  operates  on  9-12  VDC 
✓   Line  level  input  with  RCA  connector 

A   great  first  kit,  and  a   really  neat  AM  transmitter!  Tun 
throughout  the  entire  AM  broadcast  band.  100  mW  output  for  great 
range!  One  of  the  most  popular  kits  for  schools  and  scouts!  Includes  matching 
case  for  a   finished  look!  The  AMI  has  been  the  leading  Scouting  project  for  years 
and  years.  Try  out  your  kit  skills  and  at  the  same  time... get  on  the  air! 

AM  1C  Tunable  AM  Radio  Transmitter  Kit  $34.9 
AC125  110VAC  Power  Supply  for  AMI  C   $9.9 

Tru- Match  FM  Broadcast 
Antenna 

I   We've  been  besieged  with  calls  asking  us  where  to  get  a   good 
quality  FM  Broadcast  antenna.  Remember,  matching  your  anten- 

na to  your  transmitter  is  the  single  most  important  link  in  your 
□   yi 

I   transmitter  setup  -   and  a   good  antenna  and  match  are  the  secret  to  getting  maximum  range, 

✓   Fully  weatherproof-rugged  PVC 
construction 
Matches  50  or  75  ohm  systems 

✓   Tunable  for  a   perfect  match  over  the 
entire  88-108  MHz  FM  band 

When  we  say  “match*  we  mean  electrical  impedance  match...  if  the  proper  impedances  are  not  main-  ✓   25  watt  RF  power  maximum 
tained  between  transmitter  and  antenna,  power  is  reflected  away  from  the  antenna  and  back  into  the 

transmitter!  This  can  cause  the  final  amplifier  stage  to  be  damaged,  not  to  mention  spurious  signals  and  lousy  range.  Don't  forget,  there  are  three Important  factors  in  your  broadcast  range:  antenna,  antenna,  and  antenna!  Buy  this  kit  and  get  the  most  from  your  FM  Broadcaster! 

Tru-Match  FM  Broadcast  Antenna  Kit  $69.95 



✓   What  a   * 

Light Show! 

Just  like  the 

fancy  laser  displays  at  concerts  and 
theme  parks,  but  inexpensive  and  fun 
to  build!  Uses  two  small  motors,  mir- 

rors, and  a   standard  laser  pointer  as 
the  basics.  Front  panel  controls  adjust 

the  pattern  and  size.  PLUS.. .a  line level  audio  input  is  included,  that 

automatic  ally  modulates  the  laser  pat- 
tern to  your  favorite  music!  Uses  safe 

plastic  mirrors.  Runs  on  6-12VDC  for 
safe  low  voltage  operation. 

LL51  Laser  Light  Kit  $44.95 

✓   Watch  RF,  dlasAzL  BgSk 
electric,  and 

magnetic fields! 

Even  Mr.  Spock  T-|p^ 
would  like  this  one!  3 

separate  field  sensors  provides  a   cool 
readout  on  the  two  Sci-Fi  syled  LED 
bargraphs.  You  can  walk  around  the 
house  and  "see"  RF,  electrical,  and 
magnetic  fields]  Uses  the  latest  Hall 
Effect  sensors  for  super  sensitivity. 
Includes  the  stylish  case  set  shown. 
Runs  on  4   standard  AA  batteries,  not 
included.  Long  long  and  prosper! 

TFM3C  Tri-Field  Meter  Kit  $64.9 

✓   DDS  and  SMT  technology!  \   ■=> 
✓   0   Hz  to  5   MHz  at  0.1  Hz  resolution?  I   r™*   ,   *   ) 
✓   0   to  10V  peak  to  peak  output  level  1   I 

✓   Sine,  Square,  or  Triangle  waveform  i   JJiaiiQ  ™   B^B  I 

Following  our  world  famous  SG550,  we  1   *   B   a   T"  B^B  BEf 

are  proud  to  introduce  the  SG560,  the  
“   v 

next  generation  signal  generator! 

To  begin  with  we  increased  the  frequency  range  ail  the  way  up  to  5MHz  and  all 
the  way  down  to  OHz  (yes,  we  mean  zero... or  DC!)  in  continuous  0.1  Hz  steps 
across  the  entire  range!  Then  we  gave  it  a   variable  output  level  all  the  way  up  to 
10V  peak  to  peak  in  either  Sine,  Square,  or  Triangle  waveforms!  You  can  also  pro- 

vide a   DC  offset  to  the  output  to  recreate  TIL,  4000  series  logic  levels,  low  voltage 
logic  levels,  AC  waveforms  with  a   DC  component,  or  just  plain  AC  signals! 

SMT  and  DDS  technology  is  used  throughout  the  SC560  for  ultimate  performance 

and  reliability.  Iff  you're  looking  for  a   lab  quality  sig  gen  at  a   super  hobbyist  price, the  brand  new  SC  5   60  fits  the  bill  ...and  a   whole  lot  more! 

SG560WT  Audio/RF  Signal  Generator,  Factory  Assembled  $329.95 

✓   YOU  be  the  Cop 

with  your  own  gjtf -i  -HI 
radar! 

One  of  our  most  Bi*’^1 

popular  science  fair  ™   4 projects!  Sensitive  dopier  shift  radar 
provides  a   digital  readout  in  either 
Km./ Hr,  Mph/Hr,  or  Feet/Sec!  Features 
an  1   /3th  mile  range  for  average  size 
vehicles.  Actual  dopier  shift  can  be 
monitored  with  the  built-in  earphone 
jack.  Includes  the  nifty  case  set 
shown,  and  runs  on  12VDC.  Uses  two 
standard  coffee  cans  (not  provided), 
so  start  drinking  up! 

SC7  Speed  Radar  Kit  $59.95 

✓   Generate  a   breath 
of  fresh  air! 

Generates  negative 

ions  along  with  a   blast  of 
fresh  air  without  any  noise!  Learn 
how  modern  spacecraft  use  ions  to 
accelerate  through  space  and  generate 
a   steady  state  7.5 kV  DC  negative  at  a 

steady  400uA  current.  That's  a   LOT  of ions!.  Great  for  air  pollution  removal 
in  small  areas  by  a   simple  force  if  ion 
repulsion.  No  fans,  motors,  blades  or 
noise,  just  swiftly  moving  charged  air! 
Runs  on  12-1SVDC. 

IG7  Ion  Generator  Kit  $64.95 

✓   Visible  &   audible  display  of  your  heart  •.  4   ■   ̂Bl 
rhythm  f   1   if  i   rS  %   B 

✓   Re-usable  sensors  included!  S 
✓   Monitor  output  for  your  scope 
✓   Simple  &   safe  9V  battery  operation 

T   f   j   Enjoy  learning  about  the  inner^^B^S ||  workings  of  the  heart  while  at  the  jSBSlB 

•J  AX.I,. J-,'  /"  I   same  time  covering  the  stage-by- :/  stage  electronic  circuit  theory  used 

yi ..  V.  [   [   \   ‘   .   in  the  kit  to  monitor  it. 
The  three  probe  wire  pick-ups  allow  for  easy  application  and  experimentation 
without  the  cumbersome  harness  normally  associated  with  ECC  monitors.  The 
fully  adjustable  gain  control  on  the  front  panel  allows  the  user  to  custom  tune  the 
differential  signal  picked  up  by  the  probes  giving  you  a   perfect  reading  every  time! 

Multiple  "beat"  indicators  include  a   bright  front  panel  LED  that  flashes  with  each 
heart  beat,  an  adjustable  audio  output  to  hear  tne  beat,  and  of  course,  the  moni- 

tor output  to  view  on  a   scope,  just  like  in  the  ER!  Operates  on  a   standard  (and 
safe)  9VDC  battery.  Includes  matching  case  for  a   great  finished  look.  The  ECG1 
has  become  one  of  our  most  popular  Kits  with  hundreds  and  hundreds  of  cus- 

tomers wanting  to  get  "Heart  Smart"! 

pi  i   i   11 '   i1  i   i   . 
zsgiigt/  rL300  %   , 

✓   Learn  and  build!  pi  w   ” " 
✓   130,  300,  &   500  In  One! 
✓   Super  comprehensive  training  manuals! 

Whether  you  want  to  learn  the  basics  of  electricity,  the  theory  of  electronics,  or 
advanced  digital  technology,  our  lab  kits  are  for  you!  Starting  with  our  P1L130,  we 
give  you  130  different  electronic  projects,  together  with  a   comprehensive  162 
page  learning  manual.  A   great  start  for  the  Rids...young  and  old! 

Step  up  to  our  PL300,  which  gives  you  300  separate  electronic  projects  along  with 
165  page  learning  and  theory  manual.  The  PL300  walks  you  through  the  learning 
phase  of  digital  electronics. 

If  you're  looking  for  the  ultimate  lab  kit,  check  out  our  PL 5 00.  Includes  a   whop- 
ping 500  separate  projects,  a   152  page  starter  course  manual,  a   78  page 

advanced  course  manual,  and  a   140  page  programming  course  manual!  The 
PL500  covers  everything  from  the  basics  to  digital  programming!  Learn  about 
electronics  and  digital  technology  the  fun  way  and  build  some  neat  projects! 

ECG1C  Electrocardiogram  Heart  Monitor  Kit  With  Case 
ECG1 WT  Factory  Assembled  &   Tested  ECG1 
ECGP10  Replacement  Reusable  Probe  Patches,  10  Pack 

✓   Generates  2"  sparks  to  a   handheld  screwdriver! 
✓   Light  fluorescent  tubes  without  wires! 
✓   Build  your  own  plasma  balls!  a 
✓   Generate  up  to  25kV  20KHz  from  a   1 

solid  state  circuit! 

■   This  new  kit  was  con-  ✓ 

I   ceived  by  one  of  our  ^   4 BijiHBBBr  * I   engineers  who  likes  to 

Ijf^JB  play  with  things  that  can  gener-  jKjBP 
^B  ate  large,  loucf  sparks,  and  other 

I   frightening  devices.  The  result...  the  PG 13  Plasma  Generator 
|   designed  to  provide  a   startling  display  of  high  voltage! 

It  produces  stunning  lighting  displays,  drawing  big  sparks,  to 
I   perform  lots  of  high  voltage  experiments.  In  the  picture,  we 

took  a   regular  clear  "Decora"  style  light  bulb  and  connected  it 
H   to  the  PC  13  -   WOW!  A   storm  of  sparks,  light  tracers  and  plas- 

jEjjB  ma  filled  the  bulb.  Holding  your  hand  on  the  bulb  doesn't  hurt I   a   bit  and  you  can  control  the  discharge!  It  can  also  be  used  for 

130  In  One  Learning  Lab  Kit 
300  In  One  Advanced  Learning  Lab  Kit 
500  In  One  Super  Learning  Lab  Kit 

PL130 
PL300 
PL500 

powering  other  experiments;  let  your  imagination  be  your 
guide!  Can  also  be  run  from  5-24VDC  so  the  output  voltage  can  be  directly 
adjusted. 

PG13  Plasma  Generator  Kit  $ 
PS21  1 10VAC  input,  16VAC  output  power  supply  $ 

Laser  Show 

Our  Most  Popular  Kits! 
Audio/PF  Signal  Generates 

Speedy  Rader  Gun Ion  Generator 

Electrocardiogram  Heart  Monitor 

Electronic  Learning  Labs 

Plasma  Generator 

MORE  titan  just  friendly  on-line  ordering! 
Clearance  Specials,  Ramsey  Museum,  User  Forums,  Dealer  Information,  FAQ's,  FCC 
Info,  Kit  Building  Guides,  Downloads,  Live  Weather,  Live  Webcams,  and  much  more! 

www.ramseykits.com 

NW  800-446-2295 
Get  The  Catalog , ♦   Build  It! 

♦   Learn  It! 

♦   Achieve  It! 
♦   Enjoy  It! 

590  Fishers  Station  Drive 
Victor,  NY  14564  fc  Always 

(800)  446-2295 

(585)  924-4560  tun‘ Circle  #39  on  the  Reader  Service  Card. 

Prices,  availability,  and  specifications  are  subject  to  change.  Visit  www.ramsevkits.com  for  the 
latest  pricing,  specials,  terms  and  conditions.  Copyright  2005  Ramsey  Electronics,  Inc^.so  therei 

Get  the  brand  new  2005  Ramsey  Hobby 

Catalog!  64  value  packed  pages  of  the 
neatest  goodies  around!  Order  your 

Jcopy  on-line  or  give  us  a   call! 
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Let's  Get  Technical 
by  James  Antonakos 

Electronic  Theories  and  Applications  From  A   to  Z 

Let’s  Get  Technical 
Optical  Illusion  and  the  Light  Emitting  Diode 

My  three-year-old  daughter 
recently  became  fascinated 

by  a   small  hand  held  elec- 

tronic toy  that  spins  a   disk  round  and 

round  very  quickly  (see  Figure  1). 

Light  emitting  diodes  ( LEDs  )moun  ted 

on  the  edge  of  the  disk  turn  on  and  off 

in  all  sorts  of  interesting  patterns. 

Those  familiar  with  my  background  in 

electronics  will  recognize  that  I   cannot 

stand  idly  by,  watching  this  $10.00  toy 

flash  its  lights  at  me  without  beginning 

to  think  about  how  to  do  it  myself. 

So,  1   began  studying  it  when  my 

daughter  was  not  looking.  The  child 

in  me  enjoys  watching  it  anyways,  so 

staring  at  it  for  long  periods  of  time 

was  not  a   problem.  Well,  I   began  to 

see  patterns.  This  was  not  difficult, 

since  the  toy  was  designed  to  create 

lots  of  different  patterns.  But  when  I 

say  “I  began  to  see  patterns,”  I   am 
saying  I   began  to  see  how  the 

patterns  were  being  created. 

Sometimes  an  LED  would  stay 

on,  forming  a   solid  colored  line  as  it 

spun  around.  The  LEDs  would  take 

turns  switching  from  off,  to  solidly 

on,  to  pulsating,  seemingly  at  ran- 
dom, The  pulsating  patterns  looked 

like  slowly  moving  dashed  lines. 

The  lengths  of  the  dashes  (and 

thus  the  number  of  dashes  present  in 

one  rotation  of  the  disk)  varied  as 

well,  from  as  few  as  two  to  more  than 

20.  Even  the  rotation  of  the  patterns 

seemed  to  change  from  clockwise  to 

counterclockwise  and  back  (when 

viewed  from  above),  with  each  LED 

doing  its  own  thing. 

Okay,  how  are  they  doing  that,  I 

wondered?  After  thinking  about  it  for 

a   while,  I   decided  they  might  be  pulse- 
width  modulating  the  LEDs,  playing 

with  the  duty  cycle  of  the  waveforms 

turning  the  LEDs  on  and  off.  The 

direction  changes  could  be  due  to  the 

out-of-phase  timing  relationship 

between  the  motor  spinning  the  disk 

holding  the  LEDs  and  the  sequencing 
waveform  for  the  LED.  At  least  this  is 

what  I   think  —   based  on  experience, 

endless  hours  of  physics  labs  as  a   stu- 
dent, and  an  internal  hunch. 

So,  there  will 

be  a   little  mathe- 

matics involved  dur- 

ing the  design 

process,  as  the 
rotational  speed  of 

the  DC  motor  is 

related  to  the  timing 

sequences  used  to 
control  the  LEDs, 

Figure  2   shows 
a   diagram  of  the 

device.  This  draw- 

ing is  based  on  a 
visual  inspection  of 

the  toy.  Without 

taking  it  complete- 

ly apart,  I   can  only 
wonder  where  the 

electronic  controller  chip  is  located, 

but  my  guess  it  that  it  is  inside  the 

spinning  disk.  This  is  not  a   Sherlock 
Holmes  type  of  deduction.  If  you 

look  closely  at  the  bottom  of  the  disk 

where  it  meets  the  motor  shaft,  you 

will  see  a   small  metal  wiper  that 

makes  contact  with  a   round  metal 

band  on  the  disk  shaft. 

Obviously,  you  cannot  have 

wires  connecting  the  disk  to  the 

base  of  the  unit;  they  would  quickly 

wrap  themselves  silly  around  the 

shaft.  Is  the  motor  shaft  itself  being 

used  as  a   conductor  to  the  disk? 

With  only  one  —   or  possibly  two  — 
visible  conductors  connecting  the 

disk  to  the  base,  it  seems  unlikely 

that  the  controller  chip  is  located  in 
the  base  of  the  unit, 

I   imagine  the  controller  chip 

itself  having  at  least  seven  pins:  twfo 

for  power  and  ground,  and  five  for 
the  five  LEDs  on  the  disk.  Maybe  the 

controller  chip  is  a   microcontroller, 

maybe  it  is  an  ASIC  (Application 

Specific  Integrated  Circuit),  Does  it 

have  intelligence  just  because  it 

enables  lots  of  patterns? 

I   am  awaiting  the  arrival  of  a 

newly  minted  microcontroller  devel- 
opment board.  The  light  disk  is 

going  to  be  the  first  project  I   develop 
for  it.  This  sure  seems  like  a   lot  of 

trouble  to  go  through  just  to  create  a 

pleasing  optical  illusion.  Especially 

when  you  can  just  go  buy  the  toy  for 

$10.00.  But  when  you  do  that,  you 

rob  yourself  of  the  joy  of  discovery, 

the  pride  of  creating  something  new, 

and  the  lessons  learned  designing, 

troubleshooting,  and  testing  your 

creation. 

Next  time,  we  will  walk  through 

the  design  process  and  bring  this 
device  into  existence.  NV 

Figure  f.  Hand-held  electronic 
toy  that  creates  many  different 
optical  patterns  on  five  colored 

LEDs  as  they  spin  around. 

Figure  2*  Diagram  of  the 
electronic  toy. 
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“With  Jameco's  great 
selection,  availability 

and  prices... 

My  electronic  hobbies 

are  fun  again!  “ 

IAMECO 
LECTRONICS 

Great  Products,  Awesome  Prices. 

You’ll  be  Smiling  Too! 

■   Vi 

To  get  your  own  Jameco  catalog: 
www.Jameco.com/nvf 

1-800-831-4242 
Circle  #40  on  the  Reader  Service  Card. 

Check  out  that  Jameco  Smile! 

Order  what  you  need  anytime*  With  overnight  delivery  24/7 

ordering  and  99%  in-stock  availability  their  knowledgeable  staff 
gets  me  what  I   need  when  I   need  it.  By  shopping  with  Jameco 

there's  no  more  parking  hassles  and  endlessly 
searching  aisles.  Now  I   can  spend  more  time 

developing  my  ideas  rather  than  searching  Aft” fXjh 

for  parts. GUARANTEED 
The  nice  thing  is  Jameco  carries  4^ 

high-quality  electronic  components  and 
guarantees  the  lowest  prices.  If  I   were  to  find 
one  of  their  parts  priced  lower  in  another  print  catalog 

Jameco  would  beat  that  price  by  10%,  right  down  to  their  cost! 

Jameco  is  unique  -   they  know  what  I   need.  And  that's  what 
matters  most.  Try  them  and  you'll  see  why. 
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Stamp 
by  Jon  Williams 

Putting  the  Spotlight  on  BASIC  Stamp  Projects,  Hints,  and  Tips 

Stamp  Applications 
Getting  Hot,  Hot,  Hot 

I   think  it’s  fair  to  say  that  my  friends  would 

tell  you  I’m  a   bit  of  a   quirky  guy.  I   accept  that;  I 
am  what  I   am.  One  of  my  many  quirks  —   one 

that  makes  me  laugh  at  myself —   is  how  freak- 

ishly sensitive  I   am  to  temperature.  I   probably 

adjust  the  thermostat  in  my  home  15  to  20 

times  a   day  —   and  that  includes  the  night ,   too 

(if  I   have  to  get  up  for  a   drink  of  water,  I’m  visit- 

ing the  thermostatj.Well,  now  that  it’s  summer  in 

north  Texas,  it’s  getting  hot  (as  it  is  in  most  of  the 

northern  hemisphere)  and  it’s  probably  time  for 
more  experiments  with  temperature. 

Like  the  BASIC  Stamp,  the  Maxim/ Dallas  DS1620 has  been  around  a   long  time  and  has  been  a   big 

part  of  my  temperature-based  projects.  Yet  in  all 

this  time,  I   had  never  explored  the  high-resolution  use  of 

the  DS162&  '   High  resolution?"  you  ask.  Yeah.  With  just  a 
little  bit  of  extra  work,  we  can  get  temperature  resolution 

to  0,05  degrees  Celsius  (0.09  degrees  Fahrenheit)  from 

our  old  stand-by.  How  is  this  possible? 
You  see,  the  DSI620  actually  measures  temperature 

through  the  use  of  a   couple  temperature-controlled  oscilla- 
tors that  drive  a   counter.  When  one  oscillator  rolls  over  with- 

in the  period  determined  by  the  other  oscillator,  the  temper- 

ature count  is  incremented  (from  the  base  of  -55C).  The  key 

Figure  L   DSI620  Connections. 
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for  us  is  that  the  fractional  portion  of  the  temperature  can 

be  determined  by  examining  the  count  left  over  at  the  end 

of  the  conversion  period  and  comparing  it  to  the  number  of 

counts  per  degree  (called  the  slope  -   this  value  is  used  to 
linearize  the  natural  non-linear  behavior  of  the  oscillators). 

Before  we  get  to  the  high-resolution  calculation,  let’s  go 
back  to  what  we  know  and  use  the  standard  calculations 

first.  What  we  will  do  differently  is  configure  the  DSI620  so 

that  it  converts  temperature  only  when  requested  (we've 
typically  set  it  up  for  continuous  conversion),  and  well 

recode  for  PBASIC  2.5—  which  youll  see  makes  things  dra- 

matically easier  than  before.  Figure  I   shows  the  connec- 

tions to  the  DSI620.  For  those  of  you  that  are  new,  don't 
leave  the  IK  resistor  out  of  the  circuit.  The  DQ  pin  is  bi- 

directional and  the  resistor  protects  the  BASIC  Stamp  and 

the  DS1620  in  the  event  that  both  10  pins  are  made  outputs 

and  driven  in  opposite  directions  (one  high,  one  low  — 
which  would  cause  a   short  circuit  without  the  resistor). 

Let’s  get  to  the  initialization.  As  you  can  see,  it’s  sim- 
pler than  what  we’ve  used  in  the  past  as  we’re  just  config- 

uring for  use  with  a   CPG  and  in  one-shot  mode.  We  start  by 
activating  the  DS1620  (Reset  pin  is  made  high),  then 

writing  %1 1   to  the  configuration  register.  When  that's  done, 
we  can  deactivate  the  DS1620  by  taking  the  DS1620  low. 
Setup: 

HIGH  DsRst 

SHIFTOUT  DsDQ,  DsClk,  LSBFIRST,  [WrC£g,  £11] 
LOW  DsRst 
PAUSE  10 

Just  a   note  on  the  DSI620  Reset  pin:  It  does  more 

than  select  the  device  we're  addressing;  it  also  terminates 
a   communication  “burst”  with  the  host.  I   bring  this  up  so 

that  you  don't  think  you  can  tie  that  line  high  wrhen  you’re 
just  using  one  DS1620  in  a   project. 

Okay,  you  may  notice  that  the  program  doesn’t  run  cor- 
rectly the  first  time  —   we  have  to  cycle  power  for  the  new  con- 

figuration to  “take.”  How  that  we've  configured  the  DS1620 

for  one-shot  mode,  let’s  start  a   temperature  conversion. 

Get_Temp : 

HIGH  DsRst 

SHIFTOUT  DsDQ,  DsClk,  LSBFIRST,  [StartC] 
LOW  DsRst 

How  do  we  know  when  the  conversion  cycle  is  done? 
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Well,  we  could  take  the  easy  way  out  and  just  pause  for 

about  a   second,  but  the  DS162G  will  actually  tell  us  when 

it’s  finished, 

DO 

HIGH  DsRst: 

SHIFTOUT  DsDQ,  DsClk,  LSBFIRST,  [RtfCfg] 

SHIFTIN  DsDQ,  DsClk,  LSBPRE,  [tsrrpln\0] 
LOW  DsRst 

LOOP  UNTIL  (tenpin .BIT7  =   1) 

The  end  of  the  temperature  conversion  cycle  is 

signaled  by  bit  7   of  the  configuration  register.  What  this 

loop  of  code  does  is  read  that  register  until  bit  7   goes  high, 

Here’s  a   great  example  of  how  PBASIC  23  features  make 
BASIC  Stamp  programming  so  much  more  elegant. 

When  the  conversion  is  complete,  we  can  read  the 

temperature  just  as  we’ve  done  in  the  past: 

HIGH  DsRst 

SHIFTOUT  DsDQ,  DsClk,  LSBFIRST,  [RdTmp] 

SHIFTIN  DsDQ,  DsClk,  LSBPRE,  [teirpln\9] 
LOW  DsRst 

And,  finally,  we  can  calculate  the  temperature  to  03 

degrees  Celsius  resolution: 

IF  (sign  =   0)  THEN 

tC  =   templn  *   El 
tF  =   tC  *   9   /   5   +   320 

ELSE 

tC  =   templn  I   $FFOO  *   5 

tF  =   320  -   ((AES  tC)  *   9   /   5) 
ENDIF 

Remember  that  the  DS1620  returns  a   nine-bit  temper- 

ature value,  and  that  the  LSB  (bit  0)  is  equal  to  03  degrees 

Celsius.  The  first  thing  to  check  is  the  sign  bit  (bit  8)  — 

when  this  bit  is  one,  the  temperature  is  negative.  In  most  of 

our  projects  it  won’t  be,  so  let’s  start  at  the  top.  We  multi- 
ply the  value  returned  by  the  DS1620  by  five  to  convert  the 

temperature  into  tenths.  So,  if  the  temperature  is  233 

degrees  C,  we’ll  end  up  with  235  in  the  variable  tC.  Now  we 
can  convert  to  Fahrenheit  using  the  standard  formula  F   = 

C   x   1.8  +   32,  As  weTe  working  in  tenths,  we  have  to  multi- 

ply 32  by  10  as  well,  to  keep  things  intact  Now,  let’s  look 
at  handling  negative  temperatures  (when  bit  8   of  templn  is 

1),  First,  do  this  in  your  BASIC  Stamp  editor: 

DEBUG  IBIN16  -55 

Some  will  be  surprised  by  the  result: 
%\  1   1 1111 1 1 1001001 .   The  reason  for  this  is  that  the  BASIC 

Stamp  stores  negative  numbers  in  two’s-compliment 
format.  So  does  the  DS1620.  The  thing  is,  the  DS1620  only 

returns  nine  bits,  so  we  have  to  “fix”  that  by  setting  the 
upper  bits  of  templn  before  moving  on  with  the  rest  of  the 

calculations.  We  do  this  by  ORing  templn  with  $FF00. 

Another  thing  to  note  is  that  we  cannot  use  division 

with  negative  values,  hence  the  use  of  ABS  (absolute 

value)  in  the  Fahrenheit  calculation,  Gsing  the  ABS  func- 

tion makes  the  tC  value  positive  in  the  calculation,  so 

adjust  by  subtracting  the  tC  portion  from  320“  cha-ching, 
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everything  is  correct  now.  Finally,  let's  put  the  tempera- 
ture up  in  the  Debug  Terminal  window: 

Show_C : 

DEBUG  CRSRXY,  6,  2, 

(tC . BIT15  *13+32), 
DEC  (ABS  tC  /   10),  DECl  [AES  tC) , 

DegSym,  CLREOL 

Show_F : 

DEBUG  CRSRXY,  6,  3, 

[tF. BIT15  *13+32), 

DEC  (ABS  tF  /   10),  ”,  DECl  [ABS  tF)  , 
DegSym,  CLREOL 

Going  Higher 

To  get  high-resolution  temperature  from  the  DS162G, 

we  will  proceed  as  before  and  then  read  two  additional  val- 
ues: the  count  remaining  and  the  slope.  To  do  this,  we  will 

add  the  following  code  after  reading  the  temperature  value: 

HIGH  DsRst 

SHIFTOUT  DsDQ,  DsClk,  LSBFIRST,  [RdCntr] 

SHIFTIN  DsDQ,  DsClk,  LSBPRE,  [cRem\9] 
LOW  DsRst 

HIGH  DsRst 

SHIFTOUT  DsDQ,  DsClk,  LSBFIRST,  [RdSlope] 

SHIFTIN  DsDQ,  DsClk,  LSBPRE,  [slope\9] 
LOW  DsRst 

The  first  section  reads  the  count  register,  the  second 

reads  the  slope  accumulator.  With  these  values,  we  can 

calculate  high  resolution  temperature  with  this  equation: 

tC  -   0.25  +   (slope  -   counts)  /   slope)) 

htote  that  tC  in  the  equation  above  is  the  whole  value 

from  the  DS1620  -   the  half-bit  is  dropped  (as  this  was 

determined  by  estimation  inside  the  DS1S20),  Here’s  how 
we  implement  the  high-resolution  calculation  resolution  in 
PBASIC: 

IF  (sign  =   0)  THEN 

tC  =   [tenpin  /   2)  *   100 
tC  =   tC  -   25  +   (slcpe  -   cRem  *   100  /   slope) 
tF  =   tC  *   9   /   5   +   3200 

ELSE 

tC  =   [tenpin  /   2)  I   $FF00  *   100 
tC  =   tC  -   25  +   (slope  -   cRem  *   100  /   slope) 
tF  =   3200  -   ((ABS  tC)  *9/5) 

ENDIF 

This  code  starts  by  examining  bit  15  of  the  value  — 

when  bit  15  is  one,  the  value  is  negative.  From  this  bit, 

we  create  a   negative  sign  or  space  (when  positive)  to 

precede  the  value.  The  rest  is  simple;  we’ll  divide 
the  [absolute]  value  by  10  for  the  whole  portion,  print  a 

decimal  point,  and  then  use  DECl  for  the  final  digit  to 

display  the  tenths* 

Figure  3.  uM-FPU  Connections. 
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In  order  to  deal  with  the  0.25  value  in  the  equation,  as 

well  as  take  advantage  of  the  increased  resolution  offered, 

everything  is  converted  to  hundredths.  Other  than  that,  you 

can  see  that  the  calculation  is  quite  straightforward  and 

with  an  adjustment  to  our  display  code  (for  hundredths), 

the  output  we  get  looks  like  that  in  Figure  2. 

A   Little  Help  from  a   Friend 

That  was  actually  pretty  easy,  wasn’t  it?  What  about 
those  times  when  we  have  a   sensor  that  requires  complex 

calculations  to  convert  its  raw  output  to  something  we  can 

use?  After  I   was  satisfied  with  the  hi -res  version  of  the 

DS1620  program,  I   took  note  of  the  Micro  mega 

Corporation  uM-FP(J  (V2.0)  chip  sitting  on  my  desk.  This 

device  —   kindly  sent  to  me  by  Cam  Thompson  —   is  a   float- 

ing-point math  coprocessor  that  is  designed  to  assist 

small  micros  like  the  BASIC  Stamp.  I've  had  the  thing  for 
several  months;  I   thought  it  was  time  to  give  it  a   whirl. 

Following  my  own  frequent  advice,  I   cracked  open 

the  uM-FPO  docs  and  read  through  them.  Holy  smokes, 

Batman,  this  little  dude  is  a   handful L   After  my  first  read, 

I   thought  my  eyes  were  bleeding  and  my  brain  had 
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exploded!  Okay,  all  kidding  aside,  it's  not  terribly  compli- 

cated, but  it  is  very  sophisticated  and  if  one  doesn’t  pro- 
ceed deliberately,  things  can  get  out  of  hand  in  a   big  hurry. 

Think  about  it,  the  uM-FPG  is  a   coprocessor  for  float- 

ing-point mathematics  —   something  that  we  all  [should] 

know  is  MOT  a   trivial  process.  Floating-point  requires  a 

gigantic  amount  of  processor  resources;  hence,  most 

micros  don’t  have  FP  built  in.  In  fact,  it  wasn’t  all  that  long 
ago  that  our  PC  processors  started  coming  with  FP  built  in. 

Many  of  us  remember  the  good  old  days  when  we  had  to 

crack  open  our  PC  to  add  a   floating-point  coprocessor  (my 
first  was  an  80287  for  my  IBM  PC  Model  50)  to  speed  up 

math-intensive  applications  like  CAD, 
Using  a   coprocessor  for  a   small  micro  like  the  BASIC 

Stamp  makes  sense  to  me  —   most  of  my  projects  do  not 
require  FP  math,  so  why  waste  the  resources  when  1   can  add 

FP  only  when  needed?  But  that’s  just  my  opinion,  and  I   know 
that  many  of  you  think  differently.  For  those  that  are  looking 

for  a   way  to  add  FP  math  to  your  BASIC  Stamp  projects, 

we’re  going  to  work  through  converting  our  DS1620  project 
for  use  with  the  uM-FPG.  Mow,  1   will  admit  without  reserva- 

tion, that  this  project  is  not  even  coming  close  to  scratching 

the  surface  of  capabilities  of  the  uM-FPfJ;  but  it  will  get  you 
going,  and  will  prepare  you  for  more  complicated  tasks. 

Figure  3   shows  the  connections  for  the  uM-FPG  using 

SP!  mode.  The  uM-FPG  is  fairly  flexible  in  its  connections 
and  has  separate  input  and  output  data  pins  (SIM  and 

SOGT)  for  micros  that  can’t  use  the  same  10  pin  for  input 
and  output.  Since  the  BASIC  Stamp  can  do  that  without  any 

problems,  we  simply  put  a   1 K   resistor  between  those  pins  to 

prevent  any  conflicts.  Motice  that  the  uM-FPQ  has  a   CS  pin. 
This  is  not  a   Chip  Select  as  we  might  first  assume.  What  this 

pin  actually  does  is  configure  the  communication  mode  of 

the  uM-FPG,  When  tied  low  (as  we’re  doing),  the 
uM-FPQ  uses  SP!  communications;  when  tied 

high,  it  uses  I2C  communications  (yes,  clock  and 

SIN/SDA  must  be  pulled  up).  The  latter  mode  is 

convenient  when  using  the  BS2p  family  and 

when  there’s  already  an  I2C  bus  in  the  project. 
Getting  to  the  meat  of  things,  the  uM-FPG 

is  a   processor  with  its  own  language.  Briefly, 

the  device  uses  16  32-bit  registers  to  hold  val- 

ues, and  two  pointers  (A  and  B)  to  direct  the 

operations.  If,  for  example,  we  wanted  to  multi- 
ply register  1   by  register  2,  then  add  register  3 

and  place  the  result  in  register  4,  the  uM-FPG 
instructions  would  look  like  this: 

SELECTA+4 

XOP,  LEFT 
FSET+1 
FMUL+2 

XOP,  RIGHT 
FSET 
FADD+3 

I   don’t  know  about  you,  but  my  plate  is 

pretty  full  and  1   really  don’t  have  time  to  learn 
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an  arcane  language  for  a   chip  that  I   wouldn’t  use  very 
frequently  anyway.  I   nearly  scrapped  the  idea  of  using  the 

uM-FPG  until  I   remembered  a   comment  in  the  docs  about 

an  IDE  for  the  uM-FPQ,  And  since  Cam  was  kind  enough 

to  send  me  the  chip,  I   thought  I   should  at  least  give  that  a 
look  before  walking  away. 

Hallelujah!  What  a   difference  a   simple  program  can 

make  in  my  attitude  toward  the  uM-FPG!  The  IDE  makes  it 

so  we  don’t  have  to  learn  the  uM-FPG  language  —   it  will 

take  very  traditional  looking  code  and  covert  it  to  uM-FPG 
instructions  for  us.  The  program  even  lets  us  select  the 

compiled  output  format,  including  the  BASIC  Stamp 

running  is  SPI  mode.  Now  we’re  talking!  So,  before  you  get 
too  involved  in  the  uM-FPO  programming  commands, 

download  the  IDE  and  give  it  a   try  -   it  will  save  you  hours 

of  frustration.  Figure  4   shows  the  IDE  with  the  first  pass 

DS1620  code  loaded  up.  You  can  see  our  input  in  the  top 

window?  and  the  compiled  output  (set  for  BASIC  Stamp 

SPI)  in  the  bottom  window.  Let’s  look  at  the  input  code. 

RawT EQU FI 

Counts EQU F2 Slope 

EQU F3 TempC 

EQU F4 TempF 

EQU F5 

work VAR 

Word 

tc VAR 

Word 

tF VAR 

Word 

RawT  =   work 
Counts  =   work 

Slop©  =   work 

TempC  =   RawT  -   0.25  -h  ({Slops  -   Counts)  /   Slops) 

tC  =   ROUND  (TempC  *   100) 

TempF  =   (TeirpC  *   1.8)  +   32.0 
tF  =   ROUND  (TempF  *   100) 
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As  with  any  other  program,  we  start  by  defining 

storage  space  —   in  this  case,  we're  going  to  name  the 
floating  point  registers  required,  as  well  as  our  own 

PBAS1C  variables*  By  using  our  PBASIC  variables  in  the 

uM-FPG  IDE  code,  the  output  will  be  ready  to  paste  right 
into  our  BASIC  Stamp  application. 

After  the  definitions,  we  have  to  transfer  data  from  the 

BASIC  Stamp  to  the  uM-FPG.  Since  we’re  now  using  internal 
registers,  we  can  use  a   single  variable  (called  work)  in  our 

BASIC  Stamp  code.  We’ll  see  how  all  this  meshes  in  just  a 
bit.  With  the  raw  values  in  place,  the  calculations  match 
what  we  find  in  the  DS1620  docs.  Now  remember  that  the 

BASIC  Stamp  uses  integers,  so  what  we’ll  do  is  convert  the 
temperature  to  hundredths  and  then  to  fixed  point  (with 

ROUND)  before  going  back  to  the  BASIC  Stamp. 

After  clicking  on  the  Compile  button,  well  have  code 

that  is  ready  to  paste  into  our  BASIC  Stamp  program. 

What  I   should  also  point  out  is  that  the  uM-FPG  comes 

with  a   template  program  that  includes  several  useful  sub- 

routines* What  I   actually  did  was  add  my  DS1620  inter- 

face to  the  uM-FPG  template  to  get  everything  together* 

I’ve  included  both  the  template  and  the  three  versions  of 
the  DS1620  program  in  the  download  ZIP  file  at 

www ,   nutsvolt  s,  co  m 

Our  task  now  is  to  paste  the  output  code  from  the 

IDE  into  our  application  where  it’s  needed*  For  example, 
this  line  of  uM-FPG  code: 

RawT  =   work 

compiles  to: 

1     RawT  =   work 

SHIFTOUT  FpuQut ,   FpuClk,  MSBFIRST, 

[RawT,  LOADaORD,  work .   HIGHBYTE, 
work .   LCWBYTE ,   FSET] 

Remember  that  we  need  to  truncate  the  half-degree 
bit  and  fix  the  sign  (if  required)  before  sending  the  value 

to  the  uM-FPG.  After  repeating  this  process  for  other  raw 

values,  we  get  to  the  calculations.  To  keep  things  simple, 

let’s  just  look  at  the  high-resolution  Celsius  calculation: 

1     TempC  =   RawT  -   0.25  +   ((Slope  -   Counts)  / 
Slope) 

SHIFTOUT  F'puQut,  FpuClk,  MSBFIRST,  [TerrpC,  FSET+RawT, 
FWRITEB,  $BE,  $80,  $00,  $00,  FADD,  XQP, 

LEFT, 

RIGHT, 
XOP,  LEFT,  FSET+Slope,  FSUB+Counts,  XQP, 

FSET,  FDIV+Slope,  XOP,  RIGHT,  FADD] 

Wow,  that’s  a   mouthful,  isn’t  it?  You  can  see  why  the 

uM-FPG  IDE  is  such  a   Godsend  —   I’d  hate  to  have  to 

figure  this  out  on  my  own.  But  wait,  we’re  not  done  — 

we’ve  still  got  to  convert  the  temperature  to  hundredths, 
back  to  fixed  point,  and  pull  it  back  into  the  Stamp. 

'     tC  =   ROUND  (TempC  *   100) 

SHIFTOUT  F'puQut,  FpuClk,  MSBFIRST,  [SELECTA] 
GOSUB  Fpu_Wait 

SHIFTOUT  F'puQut ,   FpuClk,  MSBFIRST,  [XOP,  LEFT,  XOP, 

LEFT, 

FSET+TenpC,  FWRITEB,  $42,  $C8,  $00,  $00, 

FMUL,  ROUND, 

XOP,  RIGHT,  FSET,  XQP,  RIGHT,  FIX] 
GOSUB  Fpu_Wait 

SHIFTOUT  FpuGut,  FpuClk,  MSBFIRST,  [XOP,  HEADWORD] 

SHIFTIN  Fpuln,  FpuClk,  MSBPRE,  [tC . HIGHBYTE,  tC.LQW- 

EYTE] 

Figure  5*  uM-FPU  to  PC. 

Vdd 

uM-FPU  V2.C 

E CS VDD 

Q SOUT TSTI 

E SCLK TSTO 

VSS sin 

Vdd 

3-
 

-O  USB2SER.TX 

-I  >   USB2SER.RX 

Vss 

30 

At  this  point,  the  variable  tC  holds  the  temperature 

(in  Celsius)  and  we  can  display  it  as  we  did  in  the 

original  version  of  the  hi-res  program*  Some  of  you  will 

[logically]  wonder  why  we  would  go  through  so  much 

trouble  for  calculations  that  weren’t  that  tough  to  start 

with.  Well,  of  course  we  wouldn’t  with  the  DS1620* 
Remember  that  our  purpose  here  was  to  take  something 

we  know  (DS1620)  and  use  it  to  help  us  learn  something 

new  (uM-FPG)* 

I’m  sure  by  now  you’ve  also  noticed  that  it  does  take 
a   fair  bit  of  PBASIC  code  to  execute  calculations  inside 

the  uM-FPG.  And  what  happens  when  we  want  to  do 

something  really  complicated?  Thankfully,  Cam 

thought  of  that  and  has  provided  a   solution.  You  see, 

another  thing  the  uM-FPG  IDE  can  do  for  us  is  download 
the  calculations  to  the  chip.  After  that,  all  we  have  to  do 

is  send  the  raw  data,  request  a   specific  calculation  be 

executed,  then  retrieve  the  desired  data.  To  do  this  we 

have  to  prep  the  chip  by  removing  it  from  our  applica- 
tion and  connecting  it  to  the  PC  as  shown  in  Figure  5* 

Since  I   was  using  the  PDB  for  my  experiments,  I   used 

the  spare  serial  port.  And  as  a   test,  1   also  connected 

using  the  GSB2SER  adapter  and  found  that  it  works  just 
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calculation  with  this: fine,  too. 

The  uM-FPG  code  for  embedded  calculations  changes 

a   bit.  Let's  have  a   look* 

'       £Calc_TC 

SHIFTOUT  FpuOut ,   FpuClk,  MSBFIRST,  [XOP,  FUNCTION!] 

RawT EQU FI 

Counts EQU F2 

Slope EQU F3 

TempC EQU F4 

TempF EQU F5 

TempCL EQU L6 

TempFL EQU L7 

work VAR 
Word 

#FUNCTIGN 0   Calc_TC 

TempC  = RawT  -   0.25  + ( (Slope 
TempCL  : =   ROUND  (TempC  * 

100) 

#END 

-   Counts) 
SlopG ) 

^FUNCTION  1   CalcjTF 

TempC  =   RawT  -   0.25  +   ( (Slope  -   Counts)  /   Slope) 

TempF  =   (TempC  *   1.8)  +32.0 
TempFL  =   ROUND (TempF  *   100) 

#END 

RawT  =   work 

@Calc_TC 

work  =   TempCL 

@Calc_TF 

work  =   TempFL 

Note  that  we've  added  a   couple  fixed  point  registers 
(L  is  for  Long,  the  32-bit  fixed  format)  to  hold  the  final 
result  of  our  calculations,  And  in  order  to  embed  and 

access  the  temperature  calculations,  we  must  define  them 

as  functions  as  shown  in  the  listing.  In  our  case,  Function 

0   is  called  Galc_TC  and  the  Function  1   is  called  Calc_TF. 

'     work  =   TempCL 

SHIFTOUT  FpuOut ,   FpuClk,  MSBFIRST,  [TempCL] 
GOSUB  Fpu_Wait 

SHIFTOUT  FpuOut ,   FpuClk,  MSBFIRST,  [XOP,  READWORD] 

SHIFTIN  Fpuln,  FpuClk,  MSBPRE,  [tC . HIGHEYTE,  tC. LOW- 

BYTE] 

See  how  much  cleaner  our  program  becomes  when 

we  store  the  calculations  in  the  uM-FPG?  Yeah,  that’s  the 

way  I   like  it 
I   think  that’s  about  enough  for  this  month,  don’t  you? 

With  summer  in  full  swing  (and  winter  for  our  friends  down 

under),  we  now  have  the  tools  to  tell  the  temperature  with 

much  more  precision  than  we’ve  used  in  the  past.  And  we 
also  have  a   cool  new  tool  to  help  us  with  complex  calcula- 

tions. Be  sure  to  visit  the  Micromega  website  for  IDE  updates 

and  lots  of  neat  application  notes  for  the  uM-FPG.  Now  that 

you’re  started,  the  rest  should  get  pretty  easy.  Until  next 
time,  stay  safe,  have  fun,  and  Happy  Stamping!  NV 

Jon  Williams 
jwi  II  iams  @   paral  lax.com 

Parallax,  Inc. 

www.  paral  lax.  com 

Micromega  Corporation 
www.micromegacorp.com 

When  you  look  at  the  IDE 

Output  box,  you’ll  see  that  there  is 
no  code  for  the  functions;  the  only 

thing  we  have  moving  is  data 

between  the  BASIC  Stamp  and  the 

uM-FPG,  Click  on  the  IDE 

“Functions"  tab  and  you  should  get 
something  like  what  is  shown  in 

Figure  6.  With  the  uM-FPG  connect- 
ed to  our  computer,  we  can  click  on 

the  “Program  Functions"  button  to 
move  the  code  into  the  uM-FPG. 

To  be  honest,  I   think  this  is  the 

strongest  suit  of  the  uM-FPG.  We  can 

preprogram  a   wide  variety  of  calcula- 
tions and  then  call  them  as  required. 

1   like  that.  This  example  is  simple, 

but  Cam  has  done  some  really  neat 

things  with  the  uM-FPG,  including  the 
calculations  for  inverse  kinematics 

for  a   robot  arm! 

After  the  uM-FPG  is  pro- 
grammed with  the  calculations,  put  it 

back  into  the  DS1620  project  and 

replace  the  code  that  actually  per- 

formed the  high-resolution  Celsius 

Figure  6.  IDE  Functions. 
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QUALITY  Parts 
FAST  Shipping 

DISCOUNT  Pricing 

CALL,  WRITE,  FAX  or  E-MAIL 
for  a   FREE  96  page  catalog. 

Outside  the  U.S.A.  send  S3.00  postage. 

INFRARED  DETECTOR  MODULE 
Nicer  a   infrared  detector  module.  Also 

known  as  a   pyro sensor,  the  device  1 

detects  ir  radiation,  especially  body -he  at. 
Applications  include  intrusion  alarms, 

automatic  light  switches.  Hermetically- 

sealed  TO-5  package,  0.36"  diameter  x   0.18" 
high.  Gold-plated  bottom  &   leads,  g   s095 
CAT#  IRD-1 0 

S3 

each 

24  VDC  1.67  AMP 
POWER  SUPPLY 

Gilat#  E04Q105E.  Input:1 00-240  vac. 

Output:  24  vdc  1 .67  amp.  6'  two  con- 
ductor 18AWG  cord  with  right  angle 

2.1mm  co-ax  power  plug,  center  positive. 
UL listed.  CAT#  PS- 24 IS 

95 
each $10 ! 

WHITE  LED,  5MM  M 
Special  purchase,  limited  supply.  High -bright- 

ness white  5mm  diameter  LED.  Slightly  less 

bright  than  our  standard  ultra- bright  white 

led  (CAT#  LED-75),  but  still  quite  bright. 
Water  clear  in  off -state.  CAT#  LED-115 $1 

|1_0 
10  for  95e  each 

I   each 
100  for  75c  each 

HIGH-TORQUE  GEAR  MOTOR 
Small 

high- torque 

gear motor  for 

automotive 

application  made  by  Denso.  This  reversible 

motor  was  probably  for  power  windows  or 

seats.  The  final  output  is  162  RPM  @ 

12  Vdc/ 1.5  Amps,  no-load  measurement. 

The  drive  shaft  is  0.35”  diameter  x   1.2511  long. 

Overall  length  is  7.50."  3.75"  wide  x   2 ”   thick  at 
widest  and  thickest  points.  Three  tapped 

mounting  holes  around  the  drive  shaft.  16" 
wire  leads.  The  motor  is  available  in  LH  (left- 

hand)  and  RH  (right-hand)  configurations. 

CAT#  DCM-243L  LH  style  $1 6.95  ea 
CAT#  DCM-243R  RH  style  SI  6.95  ea 

12  VDC  6.75”  COOLING  FAN 
Com  air  Rotron  "Major1 JQ12ROX.  12  Vdc, 
2.26  Amps. 

6.75"  x   5.92"  x   2." 
235  CFM  ball 

bearing  cooling 

fan.  Four  wires. 

Fuse  and  polarity 

protected.  Metal 
housing.  Polycarbonate 

impeller.  (JL,  CSA,  CE. 

CAT#  CF-221 

50 
each 

NIMH  RECHARGEABLE 

AA  CELL,  2200  MAH 
1.2  Volt,  2200  mAh  AA  cell.  Nickel 

metal  hydride  cels  provide  double 

the  capacity  of  standard  nickel 

cadmium  cells  and  can  be  charged 

faster.  Also,  they  don't  have  the 
"memory"  effect  associated  with 

nickel  cadmium.  0.56"  dia.  x   1.99"  long. 
CAT#  NMH-22Q0 
50  for  $2.25  each  each 

VERSATILE  5-LED 
“HEADLAMP  V   FLASHER 
Wide  beam,  super 

illumination  for 

"hands-free11 
use.  Five  ultra- 

bright  leds  pro- 
vide bright,  long- 

lasting  illumination 

in  a   com  pact  battery- 
operated  lamp.  Adjustable 

elastic  headband.  Switch  setting  for  always 

on  or  on-off  flashing.  Lamp  is  removable 
from  headband  for  independent  use.  Magnet 

on  back  of  lamp  allows  attachment  to  car  or 

other  metal  objects  for  use  as  a   safety  flash- 
er. Ideal  for  biking  or  hiking  or  repair  work. 

S   hock-re  si  stant.  Led  s   co  n   su  me  90%  le  ss 

power  than  regular  light  bulbs.  Operates  on 
three  AAA  cells  (not  included).  ̂    g   q 

each CAT#  HL-1 

$6j 

ABS  PROJECT  ENCLOSURES 
Black  ABS  plastic 

project  enclosures. Interlocking  lid 

secured  with 
self-tapping 

screws.  Interior  slots 

for  pc  boards. 

2.96"  x   1.94"  x   1.05”  (76mm  x   50mm  x   27mm). 

CAT#  MB- 163 
$2.25  each  -   10  for  $   2.00  each 

3.9511  x 3.G211  X   1.60"  (102mm  x   77mm  41mm). 

CAT#  MB- 173 
$3.00  each  *   10  for  $2,65  each 

5.G511  x 2.5011  X   1.7411  (129mm  x   64mmx  45mm). 

CAT#  MB-033 
$3.15  each  -   10  for  $2.75  each 

5. 30"  x 2.93"  x   1.93"  (135mm  x   75mm  x   49mm). 

CAT#  MB-113 
$4.50  each  -   10  for  $4.00  each 

1   WATT,  ULTRA-ULTRA 
BRIGHT  LED 
Cree  XLamp(TM)  7090 

Extremely  high -brightness  LED, 
capable  of  operating  at  1   Watt  and  above. 

Long-life,  solid-state,  low-voltage  and  current 
light,  ideal  for  architectural,  landscaping, 

advertising  and  entertainment  applications. 
The  surface  mount  LED  is  mounted  on  a 

0.80"  diameter  pc  board  to  simplify  connection. 
Solder  directly  to  pc  board. 

Note:  These  ere  new  parts.  Because  of  their 
sensitivity  to  misuse f   we  cannot  guarantee 
them  after  voltage  has  been  applied.  Data 
sheet  available  on  our  web  site. 

100  degree  viewing  angle 

Maximum  forward  voltage:  4   Vdc 
Maximum  forward  current:  350/700  mA 

© 

Red  CAT#  LED- 109 
White  CAT#  LED-110 
Green  CAT#  LED-111 
Blue  CAT#  LED-112 

Amber  CAT#  LED-113 

S8.0Q  each 

$11.50  each 
$11.50  each 
$11.50  each 
$8.00  each 

Shop  ON-LINE  WWW. 
ORDER  TOLL  FREE 

www.allelectronics.com 
L L   FREE  1   -800-826-5432 

MAIL  ORDERS  TO: 

ALL  ELECTRONICS  CORP. 

P.O.  BOX  567  •   VAN  NUYS,  CA  91406-0567 
FAX  (818)  781-2653  ■ 

e-mail  wmm 

VISA 

NO  MINIMUM  ORDER  *   All  Orders  Can  Be  Charged  to  Visa.  Mastercard.  American  Express  or  Discover  ■   Checks  and  Money  Orders  Accepted  by  Mail  - 

Orders  Delivered  in  the  State  of  California  must  include  California  State  Sales  Tax  *   NO  C.O.D  *   Shipping  and  Handling  $6.00  for  the  40  Continental  United 

States  -   ALL  OTHERS  including  Alaska.  Hawaii.  P.R.  and  Canada  Must  Pay  Full  Shipping  -   Quantities  Limited  -   Prices  Subject  to  change  without  notice. 

MANUFACTURERS  -   We  Purchase  EXCESS  INVENTORIES...  Call,  Write,  E-MAIL  or  Fax  YOUR  LIST. 

32 
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New  Product  News 

HIGH-SPEED  USB  2*0  MODULE 

AGCES  I/O  Products, Inc*,  revealed  its 

newest  digital  I/O  product  — 
Model  GSB-DIO-32.  This 

GSB  device  is  an  ideal  solu- 

tion for  adding  portable, 

easy-to- in  stall,  digital  I/O 
and  counter  capabilities  to 

any  PC  or  embedded  system 

with  a   GSB  port  The  unit  is  a 

true  GSB  2.0  device,  offering 

the  highest  speed  available  with  the  GSB  bus*  It  is  fully 

compatible  with  both  GSB  1 ,1  and  GSB  2.0  ports.  The  unit 

is  plug-and-play,  which  allows  quick  connect  or  disconnect 
whenever  you  need  additional  I/O  on  your  GSB  port.  The 

GSB-D IQ-32  can  be  used  in  a   variety  of  applications  such 

as  home,  portable,  laptop,  education,  laboratory,  industrial 

automation,  and  embedded  OEM, 

The  GSB-DIO-32  features  32  lines  of  TTL-compatible 

digital  I/O  on  four  eight-bit  ports  with  high-current  output 
capabilities  and  three  optional  82C54  counters.  Power  is 

supplied  to  the  device  via  the  GSB  cable  or,  for  higher  cur- 
rent applications,  an  external  power  option  is  available* 

Gnlike  other  GSB  digital  I/O  products,  which  primarily 

use  a   human  interface  device  (HID)  driver,  ACCES  offers 

an  easy-to-use,  Windows-based,  custom  function  driver 
optimized  for  maximum  data  throughput  This  approach 

enables  the  full  functionality  of  the  hardware  along  with 

maximizing  the  advantage  of  using  the  high-speed  GSB  2.0 
bus* 

Key  features  include: 

*   High-speed  GSB  2.0  device,  GSB  1,1  compatible 

*   Small  (3.5”  x   3*7”),  portable,  32-channel  GSB  digital  I/O 
module 

*   Four  eight-bit  ports  independently  selectable  for  inputs  or 

outputs 

*   All  32  I/O  lines  buffered  with  Sink  64mA/Source  32mA 

current  capabilities 

*   Custom  high-speed  function  driver 

*   Removable  screw  terminal  adaptor 
for  easy  wiring 

*   Three  optional  82C54  counter/ timers 

*   Rugged  industrial  enclosure 

The  GSB-DIO-32  is  designed  to  be  used  in  rugged  indus- 

trial environments,  but  is  small  enough  to  fit  nicely  onto  any 

desk  or  testing  station.  The  board  is  PC/104  sized  (3.550”  x 

PicoScope  3000  Series 

The  PicoScope  3000  series  oscilloscopes  are  the  latest 

offerings  from  the  market  leader  in  PC  oscilloscopes 

combining  high  band  widths  with  large  buffer  memories. 

Using  the  latest  advances  in  electronics,  the 

oscilloscopes  connect  to  the  USB  port  of  any  modern  PC 

making  full  use  of  the  PCs'  processing  capabilities, 
large  screens  and  familiar  graphical  user  interfaces- 

High  performance:  lOGS/s  sampling  rate 

&   200MHz  bandwidth 

1MB  buffer  memory 

High  speed  USB  2,0  interface 

Advanced  display  &   trigger  modes 

Compact  £   portable 

Supplied  with  PicoScope  £   PicoLog  software 

iJUUWHl 

H^MiriliriLj  pate  Imtgjlo  all  nil SOMS.^ 
1   DOM  S/s KlOW&w 

2»£at  trigger 

yun 

2-t- E*t  trigpcr-'Sia  peril 

OsciPnoGapo  tnubans 5«m/dhr  to  SOnJtfw £n  o/'div  to  5 Ots/il i v 

1   n   Eiiiliw  to  SOot'div 

5   Dp  p   m 

Spectrum  ranges at*  2WMH* bt»  btiMHi 0   t*  HOCNMH* 

Sdtar  *»** 2S6KH 01SKB 1MB 
Fin  imlul  inn  f   SCBiUPfll  tV 

8   We®  3MH 

RanU'P^ 
±   lOOmV  to  t   SOU 

PC  Conna-crion UbULd.LJ  IUbtH.1  compatible] 

Tel:  585  385  1750 

www.picotech.com/scope280 Technology  Limited 
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New  Product  News 

3.775”)  and  ships  inside  a   steel  pow- 
der-coated enclosure  with  an  anti  skid 

bottom.  ACCE3  offers  a   number  of 

options  with  the  0   SB- DIO-32  for 

added  flexibility.  An  economy  version 
is  available  without  the  screw  terminal 

adaptor,  and  the  OEM  {board  only) 

version  is  perfect  for  a   variety  of 

embedded  applications.  The  board’s 
PC/  104  compatible  pre-d rilled  mount- 

ing holes  ensure  easy  installation 

using  standard  standoffs  inside  most 

enclosures  or  systems. 

The  OSB-D  IQ-32  is  supported  for 

use  in  most  operating  systems,  and 

includes  a   free  Linux  and  Windows 

98/NT/2000/XP/2003  compatible 

software  package.  This  package  con- 
tains sample  programs  and  source 

code  in  Visual  Basic,  Delphi,  C++ 

Builder,  and  Visual  C++  for  Windows* 

Also  incorporated  is  a   graphical  setup 

program  in  Windows.  Third  party  sup- 

port includes  a   Windows  standard  dll 

interface  usable  from  the  most  popu- 

lar application  programs.  Linux  sup- 
port consists  of  installation  files  and 

basic  samples  for  programming  from 

the  user  level  via  an  open  source  ker- 
nel driver. 

The  (JSB-DIO-32  is  available  now, 

and  the  price  starts  at  $1  19.00, 

For  more  information,  contact: 

ACCES  I/O 

PRODUCTS*  INC. 
I   0623  Roselle  St. 

San  Diego,  CA  92121 
858-5  50-9559 

Fax  858-550-7322 
Email  service@accesio 

products.com 
Web  www.accesio.com 
Circle  #131  on  the  Reader  Service  Card. 

EIGHT  PEN  DIGITAL 
VOICE  RECORDER 

RECEIVE  top  quality  boards  in  just  days 

exjDresspcb.com 

MJ  Electronics  now  offers  a   pen style  digital  recorder  with  128 

megs  of  memory.  You  can  record  up 

to  eight  hours  with  this  tiny  digital 

voice  recorder  and  player.  Digital 

recorders  are  quickly  becoming  a 

preferred  method  for  voice  recording. 

The  extended  recording  ability  in  a 

small,  lightweight  package  makes 

this  an  ideal  digital  recorder. 

Small  and  portable,  the  Eight 

Hour  Digital  voice  recorder  pen  can 

be  taken  anywhere  and  used  to 

record  conversations  or  meetings. 

Listen  to  playback  with  earphones  or 

attach  it  to  your  computer  via  the 
(JSB  connection. 

You  can  remove  the  lower  writing 

portion  of  the  pen  and  attach  a   key 

chain  accessory.  This  feature  shortens 

the  overall  length  of  the  pen  recorder 
and  transforms  it  into  a   more  versatile 

recording  in  strum  e   nt . 

The  pen  recorder  includes  an 
integrated  rechargeable  power 

system.  Simply  attach  the  unit  to  your 

PC’s  USB  port  to  recharge  the  battery. 

I   DOWN  LOAD  our  free  CAD  software DESIGN  your  two  or  four  layer  PC  board 

SEND  us  your  design  with  just  a   dick 

34 
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New  Product  News 

The  power  storage  feature  is  one  of 

the  most  cost-effective  power  systems 
available  for  miniaturized  audio 

recording  applications.  There  is  no 

need  to  constantly  replace  expensive 
batteries. 

The  Eight  Hour  Digital  voice 

recorder  pen  is  also  a   functioning  ink 

pen  and  comes  packaged  in  a   gift 

style  tin. 

For  more  information,  contact: 

For  more  information,  contact: 

ADVENT  PRODUCT 

DEVELOPMENT,  INC, 
3   I   3   Commerce  Dr 

Pawleys  Island,  SC  29585 
841-137-59  I   5 

Fax  843-137-0291 

www,  advent  pro  duct,  net 
Circle  #50  on  the  Reader  Service  Card. 

Jfc  PEM  Components, 

JWW nc.,  a   leading  man- 
ufacturer of  high  quality 

miniature  and  industrial 

switches,  offers  its  high 

HIGH  PERFORMANCE 
I   2000x778 
SERIES  TOGGLE 
SWITCHES 

M.J.  ELECTRONICS 
PO  Box  212 

Mt. Vernon,  NY  1 0552 

Tel:  914-699-2294 
Web: 

www.mJelectronics.com 
Circle  #7  5   on  the  Reader  Service  Card. 

THE  SEARCH  AND 
FIND  ELECTRONIC 
EYE  (SAFEE)  REMOTE 

Have  you  ever  lost  one  of  the most  treasured  items  in  your 
home  ...  the  television  remote?  That 

may  sound  like  a   joke  but,  in  fact,  it’s 
simply  an  accurate  sign  of  the  times. 

There  are  few  things  that  are  more 

aggravating  than  misplacing  the 

remote  control  to  the  television,  DVD 

player,  VCR,  or  stereo  system. 

Everyone,  including  the  dog,  quickly 

gets  on  the  hunt.  Sofa  cushions  are 

removed,  chairs  and  tables  are 

climbed  under,  and  every  magazine 

and  newspaper  is  turned  over  in  the 

frenzied  search.  And  the  wrhole  time 

you’re  thinking  —   “there  has  to  be  a 

better  way?5  Well,  now  there  is. 
An  inventor  from  California  has 

developed  a   clever  paging  remedy  to 

the  headache  caused  by  a   remote 

that  is  never  where  it  s   supposed  to 

be,  especially  when  you  need  it 
most. 

Developed  by  Robert  Martin  of 

Lancaster,  CA,  the  Search  and  Find 

Electronic  Eye  (SAFEE)  Remote 

is  a   specially  designed,  dual  compo- 
nent, electronic  alert  system  to  help 

users  locate  misplaced  remote  con- 

trols. Distributor  opportunities  are 
available. 

MADE  SIMPLE 
BRING  YOUR  WIRELESS  PRODUCT  QUICKLY  AND  LEGALLY  TO  MARKET 

Add  INSTANT  wireless  analog  /   digital 

capability  to  your  product. BP  G30BQJD.pl 
Low-Cost  TX  a 

RX  Modules 

Multi-Channel  Modules 

J 
Transcwver 
/Wcdutes 

FCC  PRECERTIFIED  &   ready  to 
customize  for  your  application . BPG3  PB®BQD@TTS 

I   Handheld  TX's  Keyfob  TX's  Function  Modules  - 

si  ns  i4» 

■ 

From  ceramic  chips  to  gain  yagisr 

keyless  entry  to  WiFi 

Specialty GPS 

'LL 

I 
Gain  It 

Antennas  JL 

Embedded  Chips  Lol/v_Cost  Perrnana„t 

••  I   T 

TECHNOLOGIES 

Proudly  Distributed  by; 

2 

mum 
www  linxtechnologies  coin 

www.digikey.conT 
1-300-DIGI-KEY 

WEi^nscas 

www.rFdigital.oom 

1-813-541-7622 
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For  improved  conductivity  on  all  your  connectors  and  contacts. .   .and 

*   AudiofRadio  *   Computer  •Automotive  •   Communications  ‘Marine  ‘Electrical  ‘Video  ‘Photography  ‘Medical  ‘Security  *   Avionics 

Available  at: 

©   RadioShack  NEWARK 111 
LABORATORIES,  INC, 

Visit  our  Website  at: 

www.caig.com 

Bring 

OLD  SYSTEMS 

back  to  Mb  with ... 

Contact  Gleaner 

&   Rejnvenator 

Maintain 

NEW  SYSTEM 

Performance  with .. 

'Jurffirifi 
Lu 

contact  Enhancer 
&   Protector 

Circle  #127  on  the  Reader  Service  Card. 

models  provides  the  utmost  in 

protection  against  non-deli  be  rate 
actuation  and  is  offered  with  an 

optional  white  fluorescent  tip  that 

becomes  luminous  when  subjected  to 
ultra-violet  rays. 

This  highly  reliable  contact 

mechanism  is  suitable  for  ultra-low 

level  applications  of  10mA  at  50mV 
and  10mA  at  5   VDC  minimum  with 

an  electrical  life  up  to  40,000  cycles, 

or  power  applications  of  2   amps  at 

250  VAC,  4   amps  at  125VAC  or  4 

amps  at  30VDC  maximum  w?ith  an 
electrical  life  up  to  20,000  cycles. 

This  highly  durable  series  of  toggle 

switches  are  OPL  listed  in  Europe. 

For  more  information,  contact: 

APEM  COMPONENTS,  INC* 
63  Neck  Rd. 

Haverhill,  MAO  1 835 

Tel:  978-372- 1   602 
Web:  www«apem»com 
Circle  #46  on  the  Reader  Service  Card. 

performance  12000X778  Series  of  professional  grade 

toggle  switches  for  industries  requiring  the  highest  speci- 

fications in  durability  and  safety*  APEM's  12000X778 
Series  is  ideal  for  a   variety  of  applications,  such  as  opti- 

cal line  termination  units,  control  handles,  vehicular  inter- 

com systems,  and  talk  switches. 
These  durable  switches  feature  a   double  shell  case  for 

extra  mechanical  strength  and  electrical  insulation,  and  a 

pinned  operating  lever  that  provides  the  highest  measure  of 

actuator  strength  and  resistance  against  rough  handling  or 

accidental  knocks.  The  series  also  includes  a   front  panel 

sealing,  that  meets  IP67  specifications,  and  a   full  rear 

sealing  with  epoxy. 

The  12000X778  Series  is  made  with  the  highest 

grade  of  engineering  materials  available,  including  a 

Diallyl  Phthalate  case  writh  full  epoxy  sealing,  gold  and 

silver/ nickel  alloy  solid  rivet  contacts,  and  uniform  matte 

black  finish  for  non-reflection  in  the  most  demanding 

applications,  including  aircraft  cockpits, 

APEM’s  12000X778  Series  is  offered  in  double  pole- 
double  throw;  three  pole-double  throw  and  four  pole- 
double  throw  models  are  offered  in  a   wide  variety  of 

momentary  and  maintained  two  and  three  position 

configurations.  The  DP  models  measure  .629”  square 

while  the  3P  is  *629”wx.866nl  and  the  4P  ,629”wx  1 , 106”! 

with  each  being  .594"  deep. 
Available  in  both  solder  lugs  and  printed  circuit 

terminals,  all  models  feature  a   rugged  1   5/32"  mounting 
bushing.  The  locking  lever  actuator  available  with  these 
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RIGHT-ANGLE  ANTENNA 
FEATURES  COMPACT  SIZE 

The  new  RAH  Series 
antennas  from 

Antenna  Factor  are  ideal 

for  products  requiring 

an  ultra-compact,  aes- 

thetically-pleasin
g 

antenna  in  a   right-angle 

form  factor.  These  quar- 

ter-wave antennas  utilize  a   precision  helical  element  to  dra- 

matically reduce  the  overall  antenna  size  (<1.9").  Despite 

their  diminutive  size,  the  antenna's  durable  housing  resists 

impact  and  abuse.  The  antennas  attach  via  an  FCC-com- 

pliant,  right-angle  gold-plated  RP-SMA  connector,  though 

other  connection  styles  are  available  by  special  order  for 

volume  OEMs.  The  antennas  are  available  in  standard  cen- 

ter frequencies  of  315,  418,  and  433  MHz,  The  RAH  Series 

antennas  are  immediately  available  and  priced  at  less  than 

$5.00  in  production  quantities. 

For  more  information,  contact: 

ANTENNA  FACTOR 
575  SE  Ashley  PI. 

Grants  Pass,  OR  97526 

Tel  800-489-1634 
Web:  www«antennafactor«com 

Circle  #69  on  the  Reader  Service  Card. 
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•   RS232/RS485/RS422/TTL 

•   USB/900  MHz  Radio 

•   Converters/ Repeaters 

♦   Fiber  Optics/ isolators 

•   Multi-Repeaters/Hubs  i 

•   Extenders/Multidrop  I 

•   10/100  Base~T  Ethernet  1   ; 

•   Microprocessor  Serial  I/O  JT 

Code  Activated  Switches  I 

Extensive  Interface  Product  Line 
Custom  Units  &   Smart  Units 

Digital/Relay  I/O  &   "Extension  Cords” 
Vending/Security  status  over  TCP/IP 

Large  Multidrop  &   "Home  Run "   RS485 
Card  Reader  Electronic s   &   Control 

VF/LCD  Display  Remote  Control 

"Industrial  units "   &   -40C  to  85C 

3.0KV  Isolation  &   wide  Power  range 

the  RS485/Eth ern et/l nterfa ce/ ̂  

Download  our  free  Color  Coded 

RS232/485  &   Ethernet  Terminal 

Emulators  from  www.rs485.com 

4311  RE  Smith  Drive 

Hamilton,  Ohio  45011 

513  874  4796 
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PIC-based  Motorcycle 
Gear  Indicator 

What  Gear  Are  You  In? 

Awhile  back,  a   friend  of  mine  with  a Suzuki  Katana  motorcycle  sent  me 

some  plans  he  pulled  off  the  Internet 

for  circuits  that  would  tell  him  what  gear  his 

motorcycle  was  in  while  he  zipped  down  the 

highway.  Since  I’d  helped  him  with  some 
other  electrical  and  electronic  projects  for  his 

bike,  he  figured  1   could  build  one  of  these  for 
him,  I   looked  over  the  schematics  he  had 

found  but  wasn’t  too  impressed  —   most  were 

for  “strip  gauges”  which  lit  a   different  LED 
for  each  gear,  and  none  were  very  elegant. 

Rather  than  build  one  of  these,  I   decided  to 

start  from  scratch. 

Background 

It  turns  out  that  most  motorcycles  don’t 
have  any  way  of  telling  you  what  gear  you  are 

in  while  you  are  riding.  The  gears  are  shifted 

by  lifting  or  pushing  the  gearshift  lever  with 

your  left  toe,  and  it’s  up  to  the  rider  to  remem- 
ber how  many  gears  he  or  she  has  shifted 

through.  The  bike  does  know  when  it’s  in  neu- 

tral because  of  a   ''neutral  position  switch" 
mounted  on  the  transmission,  and  a   single 

indicator  light  is  usually  provided  for  the  rider* 

On  my  friend’s  Katana  (and  apparently  on 
many  other  bikes),  this  neutral  position  switch 

consists  of  a   metal  wiper  on  the  side  of  the 

transmission  that  steps  back  and  forth  over  a 

set  of  electrical  contacts  as  the  gears  are  shift- 
ed* These  contacts  appeared  to  offer  an  easy 

way  to  determine  which  gear  was  in  use  at 

any  given  time* 
Unfortunately,  on  my  friend’s  bike,  only  a 

partial  set  of  contacts  was  present  in  the  posi- 

tion switch  —   neutral,  first  gear,  and  second 

gear*  1   confirmed  that  each  contact  was 

grounded  when  the  transmission  was  shifted 

to  that  position,  but  without  a   full  set  of 

contacts,  we  were  stuck*  The  Internet  came  to 

our  rescue*  He  found  plans  (which  were  very 

elegant)  to  construct  a   fully  functional  posi- 
tion switch,  and  1   got  back  to  designing  the 

indicator  circuit. 

Development 

Between  my  friend’s  ideas  for  the  new 
gear  indicator  and  my  own,  I   came  up  with  a 

short  list  of  design  features:  a   digital  display 

using  blue  LEDs  and  a   weather-resistant 
enclosure  as  small  as  possible.  1   dusted  off  my 
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PIC- based  Motorcycle  Gear  Indicator 

TTL  databook  and  came  up  with  a   circuit  using  a   74LS148 

8-to-3  priority  encoder  to  read  the  position  switch  outputs 

and  a   74LS47  display  driver  for  a   seven-segment  LED 

display.  It  was  digital,  and  it  worked,  but  it  wasn't  all  that 
small. 

With  some  lucky  catalog  searching,  though,  I   found 

a   way  to  make  it  quite  weather-resistant:  translucent  enclo- 

sures from  Serpac  which  are  pretty  well  color-matched  to 

red,  green,  and  blue  LED  displays.  The  display  shines 

right  through  the  case,  so  1   didn’t  have  to  try  to  cut  a   neat 
rectangular  hole  and  then  seal  it  against  water  entry.  I   only 

needed  to  drill  one  small  hole  for  the  power  and 

position  switch  wiring* 

My  friend  used  this  design  on  his  bike  for  a   while 

and  liked  it,  but  it  was  really  too  big  for  the  postage- 

stamp  sized  “dashboard"  on  his  bike,  f   went  back  to 
the  drawing  board  for  a   design  that  met  all  of  our 

design  criteria,  I   decided  on  using  a   low-end  PIC 

microcontroller  to  reduce  the  parts  count,  and  set- 
tled on  a   16F84  because  I   found  lots  of  information 

on  how  to  program  it.  The  schematic  I   came  up  with 

is  in  Figure  1* 

All  13  of  the  PIC’s  1/0  lines  are  used;  six  for 
reading  the  position  switch  outputs  and  seven  to 

drive  the  LED  display.  The  position  switch  outputs 

are  routed  to  PortB  pins  RB0-RB5  to  take  advantage 

of  the  16F84’s  internal  wreak  pull-up  resistors.  Mote 
that  the  circuit  does  not  include  an  input  for  the 

neutral  position,  since  the  program  assumes  you  are 

in  neutral  if  none  of  the  gear  inputs  are  active.  The 

program  code  is  listed  in  Listing  1* 

Construction 

lil  admit  it  —   building  this  circuit  using  through- 
hole  components  in  the  enclosure  1   used  was  a   bit 

challenging  due  to  space  constraints.  For  a   little 

more  “elbowr  room/1  you  may  want  to  use  a   slightly 
larger  enclosure  than  is  specified  in  the  Parts  List 

(SCR6TL  rather  than  SCR4TL).  Either  way,  start  by 

cutting  a   piece  of  pad-per-hole  perfboard  so  that  it 

fits  tightly  in  the  case,  and  drill  a   hole  to  clear  the 

case’s  central  mounting  screw.  Lay  out  the  parts  on 
the  perfboard  as  shown  in  Figure  2,  unless  the 

design  of  your  motorcycle  has  the  gear  position 

switch  on  the  right  side  of  the  bike.  If  your  bike 

is  built  this  way,  you  may  want  to  mirror-image  this 

layout  so  the  wiring  harness  exits  the  right  end  of 

the  case.  Solder  everything  in  place,  making 

sure  you’ve  programmed  and  tested  the  16F84 
microcontroller  first! 

I   had  some  problems  initially  with  the  operation 

of  this  circuit  on  my  friend’s  bike  which  I   traced  to 
electrical  noise  on  the  position  switch  wires.  Adding 

bypass  capacitors  to  these  wires  as  close  to  the 

microcontroller  as  possible  fixed  the  problem, 

JULY  200S 

Depending  on  the  bike  and  the  level  of  electrical  noise,  the 

suggested  0.1  uF  value  may  or  may  not  be  sufficient,  so 

use  whatever  value  works  for  your  bike.  Surface-mount 

type  capacitors  may  be  needed  to  fit  in  the  limited  space 
available  in  the  case. 

Once  the  circuit  assembly  is  finished,  drill  or  grind  a 

hole  in  one  end  of  the  case  big  enough  to  pass  the 

power/ position  switch  output  cable  through.  Solder  the 

wires  from  the  cable  to  the  circuit  board  (keep  notes  on 

wrhich  color  wire  corresponds  to  each  connection),  route 
the  cable  through  the  hole,  and  assemble  the  case.  If  your 

Listing  f 

POKE  134,  63 
'MAKES  RB0-KB5  INPUTS,  RB6-RB7  OUTPUTS 

POKE  133 ,   0 'MAKES  RA0-RA4  INPUTS 

POKE  129,  127 'TURNS  ON  INTERNAL  PULL-UPS  ON  PORTB 

START: 
PEEK  6,  BO 

'READS  PORTB  PIN  STATES  INTO  MEMORY  BO 
PAUSE  500 'DECREASES  DITHER  WHEN  SHIFTING  GEARS 

IF  BITQ=0  THEN ONE 'CHECKS  IF  1ST  GEAR  IS  ENGAGED 

IF  BIT1=Q  THEN TWO 'CHECKS  IF  2ND  GEAR  IS  ENGAGED 

IF  BIT2=G  THEN THREE 'CHECKS  IF  3RD  GEAR  IS  ENGAGED 

IF  BIT3=0  THEN FOUR 'CHECKS  IF  4TH  GEAR  IS  ENGAGED 

IF  BIT4=G  THEN FIVE 'CHECKS  IF  5TH  GEAR  IS  ENGAGED 

IF  BIT5=0  THEN SIX 'CHECKS  IF  6TH  GEAR  IS  ENGAGED 

GOTO  NEUTRAL 'IF  NO  GEARS  ARE  ENGAGED 

ONE: 
POKE  5,  25 

' RA4-RA0  =   11001 

POKE  6,  192 

GOTO  START 

'   RB7-RE6  =   11  AND  LSBs  IGNORED 

TWO: 
POKE  5,  4 ' RA4-RA0  =   00100 

POKE  6,  64 

GOTO  START 

'   RB7-RB6  =   01  AND  LSBs  IGNORED 

THREE: 
POKE  5,  16 

' RA4-RA0  =   lOOOO 

POKE  6,  64 

GOTO  START 

' RB7-RE6  =   01  AND  LSBs  IGNORED 

FOUR: 
POKE  5,  25 

' RA4-RA0  =   11001 

POKE  6,  0 

GOTO  START 

'   RB7-RB6  =   OO  AND  LSBs  IGNORED 

FIVE: 
POKE  5,  13 ' RA4-RA0  =   10010 

POKE  6,  0 

GOTO  START 

'   RB7-RE6  =   00  AND  LSBs  IGNORED 

SIX: 
POKE  5,  2 ' RA4-RA0  =   00010 

POKE  6,  0 

GOTO  START 

'   RB7-RB6  =   00  AND  LSBs  IGNORED 

NEUTRAL: 
POKE  5,  11 ' RA4-RA0  =   01011 

POKE  6,  64 

GOTO  START 

'   RB7-RE6  =   01  AND  LSBs  IGNORED 
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Project 

bike  only  has  five  gears  instead  of  six,  omit  the  sixth-gear 
wire  from  the  circuit. 

Installation 

First,  a   few  words  of  caution.  Installing  this  device  on 

your  motorcycle  may  void  your  warranty  and/or  create 

unsafe  riding  conditions  if  the  device  is  not  properly 

installed  and  secured!  Every  motorcycle  is  different,  and  it 

USB/ETHERNET  DAQ 

LabJack 
UE9 

Available  now 
for  only  ... 

$399  qty  1 USB/Ethernet  Data 

Acquisition  &   Control 

*   USB  2.0/1.  land  Ethernet 

*   14  analog  inputs  (12-  to  16-bit) 
*   Stream  input  data  up  to  50  kHz 
*   Use  with  C,  VB,  LabVIEW,  etc 
*   Includes  DAQFactory  Express 
*   Operates  from  -40  to  +85  deg  C 

*   2   analog  outputs  (12-bit) 
*   23  digital  I/O 

*   Up  to  2   counters  (32-bit) 
*   Up  to  6   timers 

*   Approx.  3"x7"x  1" 

A   LabJack  Corporation,  Colorado,  USA info@labjack.com,  <303)  942-0223 

www.labjack.com 
40 

Parts  List 

Digi-Key  Part  No, 
IGF 84  microcontroller P 1 C 1 6   F   84  A-G4/P-  N   D 
Translucent  blue  ease 

SCR4TL-ND 
5 -vo It  regulator LM78L0SACZNS-ND 

10  uF  bypass  capacitor P975-ND 
8 2-o him  resistor 

S2QBK-ND 4- MHz  resonator 
X902-ND Blue  LED  display 
160-151 7-5-ND 

Miscellaneous:  Input  bypass  capacitors,  perfboard,  eight-conductor 
cable. 

is  your  responsibility  to  install  this  device  safely  and  prop- 

erly on  your  particular  bike. 
Also  keep  in  mind  the  circuit  is  somewhat  sensitive 

to  static  electricity,  so  make  sure  the  bike  is  turned  off 

and  observe  handling  procedures  for  static-sensitive 
devices. 

First,  locate  and  examine  the  gear  position  switch 

on  your  bike.  If  it  has  a   full  set  of  contacts  representing 

all  of  the  gears,  great  If  not,  you  will  need  to  either  mod- 
ify the  existing  switch  to  add  the  missing  contacts  (plans 

for  doing  this  are  available  on  the  Internet  for  some 

bikes)  or  procure  a   complete  switch  from  a   dealer  or 

other  source.  Once  you  have  a   complete  position  switch, 

connect  the  position  switch  wires  from  the  circuit  to  the 

corresponding  contacts  on  the  switch.  Do  not  discon- 
nect any  existing  wiring  to  these  switch  contacts!  Then 

connect  the  power  and  ground  wires  from  the  circuit  to 

the  switched  power  bus  in  the  bike  (i.e,,  energized  when 

the  bike  is  running).  Secure  the  display  case  and 

the  wiring  away  from  hot  and/or  moving  parts,  making 

sure  that  they  cannot  come  loose  during  riding  and  do 

not  interfere  with  steering  the  bike  or  operating  any  of 

its  controls. 

Operation 
When  the  motorcycle  is  first  turned  on  with  the 

transmission  in  neutral,  the  display  will  show  a   lower  case 

“n,M  As  the  transmission  is  shifted,  the  display  will  show  the 

number  of  the  current  gear,  A   half-second  delay  is  built  into 

the  program  to  minimize  any  “dither”  when  shifting  gears, 

although  you  may  see  an  “n”  displayed  during  shifting. 
If  the  display  is  erratic  when  riding  but  not  when  the  bike  is 

first  started,  you  may  have  excessive  electrical  noise  on 

the  position  switch  wires  which  requires  additional  bypass 

capacitance,  NV 

About  the  Author 

Dan  Gravatt  is  a   licensed  geologist  with  the  State  of  Kansas. 

He  can  be  reached  at  d gra rat t @ j uno.com 
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Project 
by  Alonzo  True  land 

Battery  Analyzer  for 
RC  Power 

To  “Charge  It”  or  Not  to  “Charge  It”  is  the  Question 

Knowing  the  discharge  characteristics  of  the battery  in  your  portable  drill  may  not  be  very 

important,  but  having  this  kind  of  information  is 

vital  if  you  want  to  be  competitive  in  any  type  of  electric 

RC  event,  I   was  rudely  reminded  of  the  need  for  such  a 

device  when  my  electric  boat  stopped  in  the  middle  of  the 

lake!  It  was  only  two  minutes  into  its  run  that  should  have 

lasted  six  minutes  when  it  gave-up,  I   suspected  the 

battery  was  bad,  but  this  should  not  be  the  way  to  find 

out!  If  I   was  able  to  monitor  the  batteries  performance 

during  its  usable  life  span,  a   problem  may  have  been 

detected.  If  you  know  wrhat  your  battery  is  capable  of,  it  is 
easier  to  develop  a   winning  strategy. 

This  battery  analyzer  project  is  designed  to  test  the 

“health'1  of  battery  packs  used  in  radio-controlled  vehicles 
to  drive  their  motors.  An  effective  way  to  test  the  health 

of  a   battery  pack  is  to  place  a   normal  operating  load 

on  a   fully  charged  pack,  and  then  record  the  voltage 

Skills  Needed 

The  project  is  relatively  simple  to  assemble,  but  the  combination 
of  software  and  hardware  could  be  difficult  for  a   novice  to 

troubleshoot. The  high-current  nature  of  this  project  requires  sound 
assembly  techniques.  Bad  connections,  excessive  wire,  insufficient 

heat  dissipation,  and  poor  assembly  are  some  things  that 

could  cause  frustration  or  possibly  injury.  An  intermediate  level  of 

experience  with  the  outlined  software  and  their  associated  tools 

will  be  needed  if  the  builder  wishes  to  modify  the  programs. 
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levels  while  it  is  discharging  through  a   test  load.  The 

information  produced  from  the  recorded  data  will  create 

a   graphical  “discharge  curve”  that  can  be  used  to 
examine  its  performance  level  and  determine  the  health 

of  the  battery  under  test. 

The  battery  analyzer  covered  here  can  be  divided  into 

three  main  parts:  the  test-load,  interface  board,  and 

computer  program.  The  test-load  provides  a   controlled 
discharge  current  for  the  battery  under  test.  The  interface 

board  measures  the  battery  voltage  during  testing  and 

transmits  the  data  to  the  computer  The  computer  pro- 

gram will  display  the  test  information  in  a   graphical  form 

and  provide  the  means  to  save  the  data  for  later  review. 

Figure  1   shows  the  analyzer  on  the  bench  and  ready  to 

dish-out  some  battery  pack  punishment! 

The  Test-Load 

Figure  2   shows  how  the  battery  connects  to  the  test- 
load using  the  standard  connector  that  comes  with  most 

pre-assembled  battery  packs.  The  load  is  a   simple  volt- 

age divider  made  with  two  0.3  ohm  50  watt  power  resis- 

tors mounted  to  a   large  heatsink.  The  total  0,6  ohm  load 

will  provide  a   1 2   amp  test  current  for  a   7.2  volt  six-cell  RC 

battery  pack.  The  voltage  is  measured  at  the  center  of  the 

divider  giving  the  tester  a   theoretical  maximum  battery 

input  voltage  of  10  volts.  At  10  volts,  the  divider  will  limit 

the  input  to  the  data  collector  board  to  five  volts.  The 

practical  test  voltage  should  be  limited  to  7. 2-8. 4   volts 
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Battery  Analyzer  for  RC  Power 

[NEC  0407  AV  1,IW IK  IK  (   HU  5.0  IMS  30 

1   MW  3945  MAH  3375 
ICTF  0.90  IIKT  5000 

Figure  3.  Label  with  battery  cell 

specifications. 

because  the  wattage  lev- 
els could  be  exceeded* 

RC  packs  are 

assembled  using  multi- 

ple single  battery  cells 

that  nominally  produce 

1*2  volts  at  full  charge* 
The  number  of  cells  in  a 

pack  depends  on  the 

application*  A   typical 

RC  car  battery  will  contain  six  cells  and  produce  7*2  volts, 

while  a   model  boat  application  may  have  12  cells  supply- 

ing 14*4  volts  of  RC  pleasure.  Hobbyists  can  easily  design 

power  packs  to  meet  any  power  requirement  by  simply 

assembling  the  proper  number  and  type  of  cells  to  satisfy 

the  need*  This  test-load  is  only  designed  for  a   7*2  volt  six- 
cell RC  pack*  At  7*2  volts,  there  will  be  a   12  amp  current 

producing  about  86  watts  of  wasted  energy.  The  two  50 

watt  resistors  are  not  rated  to  handle  much  more  power 

than  this*  The  test-load  will  have  to  be  carefully  designed  to 
handle  the  power  being  dissipated  if  higher  current  levels 

are  to  be  analyzed.  If  higher  voltage  packs  are  used,  the 

test-load  will  require  design  changes  that  limit  the  maxi- 

mum voltage  to  the  data  board  to  five  volts*  Adding  resis- 
tors in  series  will  divide  the  test  voltage  into  safe  levels  for 

the  interface  board  to  process*  The  PC  software  will  also 

need  to  be  changed  to  support  a   different  voltage  division 

other  than  the  current  design  of  one-half. 

The  current  output  of  batteries  designed  for  RC  appli- 
cations is  incredible!  A   high  performance  electric  boat 

may  draw  between  40-50  amps  during  a   race,  but  battery 

life  is  reduced.  A   lower,  30  amp  level  is  what  high-perform- 

ance battery  manufacturers  recommend  as  the  norm  for 

battery  longevity  and  has  become  the  standard  perform- 

ance test-spec  when  comparing  batteries  from  different 
makers* 

Batteries  are  rated  in  how  much  current  can  be  sup- 
plied for  one  hour  or  milliamp  hours  (mAh)*  A   typical 

1,000  mAh  RC  battery  can  supply  one  ampere  of  current 

for  one  hour,  or  10  amperes  of  current  for  six  minutes* 

High  capacity  battery  cells  in  the  3,000  mAh  range  will 

usually  have  their  specifications  advertised  in  the  form  of 

a   label  placed  on  each  cell  (Figure  3)*  The  discharge-time, 

capacity,  internal  resistance,  average  voltage,  and  other 

info  that  appear  on  the  label  are  typically  done  at  a   30 

amp  discharge  rate*  These  statistics  are  important  factors 

when  choosing  a   race-winning  power  source* 

It  could  be  argued  that  a   12  amp  test-load  is  not 
enough  to  fully  exercise  a   battery  pack  used  for  racing.  It 

is  possible  that  a   battery  will  test  fine  at  a   12  amp  rate,  but 

fail  when  tested  using  a   30  amp  rate*  I   chose  a   1 2   amp  rate 

so  that  a   wider  range  of  battery  capacities  can  safely  be 

tested*  A   1,500  mAh  sport  battery  will  not  last  long  if 

subjected  to  several  high-current  test  sessions* 

There  is  always  an  explosion  hazard  when  charging 

and  discharging  batteries  that  is  reduced  when  operating 
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at  lower  power  levels.  High  current  problems  are  still 

easily  detected  if  a   history  is  kept  about  the  battery*  A   new 

battery  should  be  tested  and  the  results  be  kept  as  a   base- 
line for  future  tests*  Test  data  done  during  the  life  cycle  of 

the  battery  can  be  compared  to  the  baseline  test  report* 

Any  significant  change  in  performance  from  the  baseline 

is  a   good  indicator  that  the  battery  will  most  likely  fail 

during  racing  conditions* 

Half  cost  for  Twice  the  Quality  Ilf 

5   ^Prototyping  Silkscreen 
PCBS  With  Soldermask 

Capabilities  &   Wor/d  C/ass  Quality 

n.ULtj 

$50 *   1-30  Layers 

*   0.15-5mm  Thickness 
*   3   mil  track  width/space *   0.1mm  hole 

*   Blind  and  Buried  Vias 
*   Various  Materials 

Services 

*   $50/5pc  for  Hobbies  and  Students 
*   Down  to  $0.13/Sq  Inch  For  Industry 
*   E-testing  Provided 
*   Free  Re-fab  For  Faulty  Boards 
*   Fast  Turn  Available 

*   Free  Professional  Checking 

*   Free  Shipping  for  First  4+  ti *   Laser  Cut  Stencil 
*   Board  Assembly 
*   BGA  Moun 

Nuts  &   Volfs  readers  can  get  one  extra  free 
board  in  Ezprototyplng  service*  sal„@e,™-b  com 
*for  board  size  *   100  sq  cm  only 

WWW.EZPCB.COM 
Tel  +86  10  82635485 
Fax  +86  10  82634949 
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Figure  5.  Connection  diagram. 

The  Interface  Board 

The  interface  board  (Figure  4)  is  a   SIMM! 00  PCB 

from  Lawicel  that  is  fitted  with  an  ATmegalS  AVR  micro- 

controller from  Atmel.  1   received  my  SIMM  100  PCB  from 

MCS  Electronics  {www.mcselec.com)  and  populated  it 

with  components  purchased  from  Digi-Key  at 

www.digikeyxom  A   manual  complete 

with  schematic  and  parts  list  for 

the  SIMM100  can  be  found  at  www: 
lawiceLcom 

The  responsibilities  of  the  interface 

board  are:  measure  the  divided  battery 

voltage  created  by  the  test-load,  then 
transmit  measured  data  to  the  serial 

port  of  the  computer,  and  also  control 
the  connection  of  the  load  and  ADC  to 

the  battery.  Figure  5   shows  a   connec- 
tion diagram  of  the  analyzer.  FETs  Tl, 

T2,  and  T3  are  controlled  by  the  inter- 
face board  to  connect/disconnect  the 

load  and  ADC  (analog-to-digital  convert- 

er) input  from  the  battery  under  test. 
The  interface  board  will  connect  the 

load  by  turning  ON  T1/T2  and  the  ADC 

using  T3  after  it  receives  a   “Go"  control word  from  the  PC  to  start  testing. 

When  the  test  is  done,  the  PC  will 

send  a   control  word  to  disconnect  the 

ADC  then  the  load  by  turning  OFF  the 

transistors.  It  is  important  to  automati- 

cally disconnect  the  load  because 

batteries  can  be  damaged  if  discharged 

beyond  their  cut-off  voltage  (more  on  this  later).  During 

testing,  measured  voltage  is  fed  into  the  microcontroller's 
10-bit  ADC,  processed,  and  then  sent  to  the  computer  via 

a   RS232  level-shifting  chip.  The  SIMM  100  has  a   ground 

plane  that  greatly  reduces  interference  and  promotes 

stable  analog-to-digital  conversions  making  this  board  a 

perfect  control  solution. 

Bascom-AVR  is  a   “Basic” 
language  compiler  from  MCS 
Electronics  that  was  used  to  program 

the  interface  board.  MCS  Electronics 

provides  a   generous  demo  that  is 

only  limited  by  its  2K  byte  program 

size.  The  program  for  this  project  is 

fully  supported  by  the  demo  version 

and  will  easily  fit  in  the  size  limit.  You 

can  download  your  own  demo  at 
www.mcselec.com  l   used  the 

STK500  development  board  from 

Atmel  to  program  the  chip,  but  in- 
circuit  programming  is  supported 

by  the  SIMM  100  when  done  with  a 

compatible  programmer. 

Listing  1   shows  the  small  amount 

of  Basic  code  that  is  needed  to  sup- 

port the  project  requirements.  The 

program  only  fills  six  percent  of  the 

controller's  memory,  making  the 

ATmegalG  a   little  bit  of  an  over-kill 
for  this  application. 

HobbyEnbineerinb 
The  technology  builder's  source  for  kits,  components,  supplies,  tools,  books  and  education. 

Robot  Kits  For  All  Skill  Levels  ICs,  Transistors,  Project  Kits 

'   Motors,  Frame  Components 
— ^   V:  \   and  Scratch  Builder  Supplies. 

Books  and 

Educational  Kits 

BEAM  Kits  and  Components 

Order  by  Internet,  phone,  fax  or  mail. 

www.HobbyEngineering.com 

1-8 6 6- ROBOT-50 
1 -366-762-6350 

1   -650-552-0925 
1-650-259-9590  (fax) 

5ales@HobbyEnqineerinq.Gom 
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The  simplicity  of  the  interface  program  makes  it 

a   little  boring,  but  is  an  important  part  of  the  system* 

The  program  starts  with  its  typical  initializations, 

with  the  most  important  being  the  activation  of  the 

ADC*  The  “Config  Adc”  statement  makes  this 
process  easy*  Once  the  ADC  is  started  with  the 

"Start  Adc”  command,  you  only  have  to  call  the 

"GetadcQ”  routine  to  snatch  a   measurement  from 
the  converter. 

After  everything  has  been  initialized,  the  pro- 
gram waits  for  the  PC  to  send  a   control  word  via  the 

serial  connection  to  start  the  battery  testing*  The 

program  will  loop  using  the  "loop  until  good=l  ” 
statement  until  it  is  satisfied.  The  program  will  fall 

through  when  the  interface  board  receives  a   control 

word  from  the  PC.  The  “Rday_con”  routine  will  exe- 
cute when  a   character  is  received  in  the  serial  buffer. 

The  "input”  statement  is  used  to  capture  the  control 
word  and  store  it  in  the  variable  "Relcom”  The  con- 

trol word  “Gol”  will  start  the  process  by  connecting 
the  ADC  to  the  load  and  turning  ON  the  FETs  with 

a   sample  rate  of  five  seconds,  while  “Go2”  will  use  a 
sample  rate  of  10  seconds* 

If  a   "Stop”  control  word  is  received,  the  program 
will  do  just  that  by  disconnecting  the  ADC  and  turn- 

ing OFF  the  FETs.  The  program  will  then  just  wait 

for  something  to  do.  After  getting  the  go-ahead  from 
the  PC,  the  program  will  continue  to  get  an  ADC 

value  and  send  it  the  computer  at  the  selected  sam- 

ple time  until  a   “Stop”  command  is  received*  Two 
LEDs  on  the  board  give  a   quick  visual  of  what  is 

going  on;  RED  stopped,  GREEN  plotting. 

The  automated  connection  of  the  ADC  is  need- 

ed to  prevent  device  damage  by  excessive  V-input. 
The  ADC  is  connected  to  the  load  via  a   mini 

relay  AFTER  the  power  resistors  begin  dividing  the 

voltage  into  a   safe  level.  The  ADC  must  also  be 

disconnected  BEFORE  the  load  circuit  is  open  to 

prevent  device  damage*  Even  though  the  routine  is 

simple,  it  is  a   great  building  block  for  more  complex 

control  applications. 

The  Computer  Program 

The  computer  program  was  written  using 

Microsoft’s  Visual  Basic  6.0  programming  environ- 
ment for  Windows*  A   tutorial  on  VB  is  way  beyond 

the  scope  of  this  article,  but  the  easy-to-understand 
syntax  usually  provides  enough  information  for  even 

non-programmers  to  gain  a   good  understanding  of 
what  is  going  on.  The  entire  program  is  too  lengthy 

to  publish,  but  the  complete  program  listing  can  be 

found  at  the  Nuts  &   Volts  website  (www.nuts 

volts.com)  in  their  FTP  library* 

Listing  2   is  really  the  heart  of  the  program  and 

deserves  recognition  because  most  of  the  process- 
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Listing  L   Interface  board  program. 

$ crystal  =   10000000 

Dim  W   As  Word 

Dim  Relcon  As  String  *   5 
Dim  Deltm  As  Byte 

Dim  Good  As  Bit 

Good  =   0 
' loop  control 

ConEig  Pinc.O  =   Output 
'green  LED 

ConEig  Pinc.l  =   Output 

'red  LED 

ConEig  Pino.  5   =   Output 

'FET  control 

ConEig  Pinb.Q  =   Output 

'ADC  control 

Portb.O  =   0 
'ADC  disconnect 

Porte. 0   =   1 'green  LED  off 

Porte. 1   =   0 

'red  LED  on 

Porte. 5   =   0 

' load  off 

On  Unco  Relay_con '   interrupt  routine  set 

Enable  Urxc 
Enable  Interrupts 

ConEig  Ado  =   Single  ,   Prescaler  =   Auto  ,   ReEerence  =   Avcc 
Start  Adc 

Redo: 
Do 

Loop  Until  Good  =   1 
'wait  for  a   control  word 

Do 
W   =   Getadc(O) 
Print  W; 

If  Deltm  =   5   Then 

Wait  5 
End  If 
If  Deltm  =   10  Then 

Wait  10 
End  If 

Loop  Until  Good  =   0 ' send  data  until  stop  is  sent 

Goto  Redo End 

Relay_con: 
Input  Relcon  Noecho 'get  control  word 

If  Relcon  =   "Gol"  Then 

'use  5sec  delay 

Deltm  =   5 

Porte .5=1 

'Connect  load 

Waitms  500 

Portb.O  =   1 

'connect  ADC 

Waitms  500 'wait  for  relay  to  close 

Porte .0=0 
'toggle  LEDs 

Porte .1=1 
Good  =   1 ' fall  through  do-nothing  loop 

End  If 

If  Relcon  =   *Go2"  Then 
Deltm  =   10 

'use  lOsec  delay 

Porte .5=1 
Waitms  500 

Portb.O  =   1 
Waitms  500 

Porte. 0   =   0 

Porte .1=1 
Good  =   1 

End  If 

If  Relcon  =   "Stop"  Then 

'stop  analyzing 

Portb.O  =   0 
'disconnect  ADC 

Waitms  500 'wait  for  relay  to  open 

Porte .5=0 
' di sconnect  1 oad 

Porte. 0   =   1 
Porte. 1   =   0 

Good  =   0 

'return  to  loop 

End  If 
Return 
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ing  time  is  spent  here  during  its  execution.  Listing  2   is  the 
routine  that  is  called  when  a   character  is  received  into  the 

serial  buffer  of  the  computer  from  the  interface  board. 

After  the  computer  tells  the  interface  board  to  begin 

analyzing,  the  interface  board  starts  to  send  data  samples 

to  the  computer.  Every  data  sample  received  is  handled 

by  the  routine  in  Listing  2. 

Listing  2   is  an  event  procedure  that  is  associated  with 

a   control  called  TommXL”  CommXl  provides  the 
means  for  your  VB  program  to  use  the  serial  port  of  the 

computer  for  communication,  CommXl  is  a   third  party 
tool  that  does  not  come  with  VB  and  must  be  added  to  the 

programming  environment  before  it  can  be  used.  VB 

comes  with  its  own  Comm  Control,  but  it  is  only  available 

with  the  more  expensive  versions  of  the  program.  The  VB 

“learning  addition"  is  what  most  beginners  start  out  w   ith, 
but  does  not  have  this  needed  tool.  One  of  the  nice  fea- 

tures of  VB  though,  is  that  it's  designed  to  support 
programming  tools  from  other  vendors.  Lucky  for  us 
CommXl  can  be  downloaded  for  free  from  MCS 

Electronics  so  that  even  the  beginner  versions  of  VB 

can  be  used  to  develop  some  respectable  control 

applications. After  the  computer  starts  the  analyzing  process  by 

sending  the  proper  control  word  to  the  interface  board,  it 

waits  until  a   data  value  is  received  at  the  serial  port  and 

then  processes  it.  Note.  1   of  Listing  2   is  where  the  serial 

data  is  retrieved  and  stored  at  variable  "volt,”  Between 
note.  1   and  note. 2,  the  ASCII  data  from  the  interface 

board  must  be  converted  into  a   numeric  value  so  a   volt- 

age level  can  be  calculated  from  the  ADC  value.  Once  a 

voltage  value  is  obtained,  it  is  displayed  on  the  computer 

monitor. 

Between  note. 2   and  note. 3,  the  voltage  data  is  used 

to  calculate  wrhere  to  plot  the  voltage  meas- 
urement on  the  graph.  The  program  uses 

the  default  VB  unit  of  screen  measurement 

called  “twips.”  Each  vertical  volt  designa- 
tion is  equal  to  500  twips  of  resolution,  The 

discharge  graph  time  resolution  is  in  the 

horizontal  direction  or  X   plot  position,  while 

the  voltage  measurement  is  in  the  vertical 

direction  or  Y   plot  position.  If  the  voltage 

measured  is  five  volts,  the  Y   plot  position 

will  be  2,500  twips  up  from  the  zero  level. 

Between  note. 4   and  note.  5,  the 

program  will  set  the  first  X   plot  point  at  the 

zero  time  designation  and  the  Y   plot  point 

will  depend  on  the  voltage  value. 

Between  note. 5   and  note. 6   is  where  the 

graph  gets  drawn  by  calculating  a   Y   plot 

point  (voltage)  from  each  measurement, 

moving  the  X   plot  point  (time)  a   defined 

number  of  twips  to  the  l   ight,  and  then  con- 

necting the  plot  points  using  the  line 
method.  This  will  continue  until  it  reaches 

the  end  of  the  graph,  is  stopped  by  the  user, 

or  falls  below  the  cut-off  voltage.  This  sec- 
tion of  code  is  also  responsible  for  filling  a 

table  with  voltage  values  that  can  be  print- 

ed for  record  keeping  (more  on  this  later). 
Code  between  note.6  and  note. 7   is 

executed  when  plotting  reaches  the  end  of 

the  graph  or  the  battery  voltage  falls  below 

the  cut-off  level.  The  program  will  then  halt 

testing  by  sending  the  “stop”  command  to 
the  interface  board  and  closing  the  serial 
connection. 

Using  the  Analyzer 

Using  the  analyzer  is  pretty  simple.  You 

first  load  the  computer  program  while  mak- 
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Lrstrng  2.  VB  Serial  Communications  sub-routine. 

Private  Sub  CommXljDnReceive  (ByVal  DATA  As  String) 
Dim  volt  As  Integer 
Dim  volt 2   As  Single 
Dim  volt3  As  String 
Dim  volt4  As  Single 
Dim  volt5  As  Integer 
Static  x   As  Integer 
volt  =   Val  (DATA) **NQTE  1** 

volt2  =   (volt  *   0.004838)  *   (2) 
volt3  =   Str(volt2) 
volt3  =   Left$(volt3,  5) 

Labs 12 8. Caption  =   volt3 

volt4  =   Val  (volt3)  1 **NOTE  2** 

voltEI  =   voltd  /   0.01  "convert  to  twips 
volt5  =   voltS  *   S   ' lvolt=50Q  twips  1 **NOTE  3** 
If  check  =   0   Then **NQTE  4** 

Forml . CurrentX  =   1000 

Fonnl. Current Y   =   6000  -   volt 5 
check  =   1 

Else **NOTE  5** 
vertical  =   6000  -   volt 5 

Line  - (Forml . CurrentX  +   50,  vertical) 
MDIForml .   f   rm .   grdTable .   Row  =   Tr 
MDIForml .   frm .   grdTable .   Col  =   Tc 
MDIForml.  frm. grdTable. Text  =   volt 3 
Tr  =   Tr  +   1 

If  Tr  =   13  Then 
Tc  =   Tc  +   1 

Tr  =   1 
End  If 
x   =   x   +   1 

If  x   =   120  Then **NOTE  6** 
x   =   0 

CommXl. SEND  "Stop"  +   Chr(13) 
CommXl .Close 

Command2 .   Enabled  =   False 
Command3 .   Enabled  =   False 
MDIForml. mnu Print  .Enabled  =   True 

Forml  .Caption  =   Formats  (Now,  "mrnmm  dd  yyyy  h:inm  a/p") 
MDIForml.  frm. Caption  =   Formats  (Now,  wmmmm 

dd  yyyy  h :   mm  a/p"  ) MDIForml  .frm.  grdTabl  e .   Enabl  ed  =   Fal  se 

Label3  6.  Caption  =   ""STOPPED" 
Label36  .ForeColor  =   &HFF& 
Exit  Sub 

End  If 
End  If 

If  [volt 4   <   Cutoff)  Or  (volt 4   =   Cutoff)  Then **  NOTE  7** 
Call  Cammand3_Click 

End  If 
End  Sub 
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Figure  6.  Splash  screen  when  the program  is  first  loaded. 

ing  sure  that  no  other  program  is  using  Comm  1,  Comm  ) 

should  be  available  on  most  computers  and  already 

assigned  to  the  serial  port.  The  standard  serial  port  has 

somewhat  been  abandoned  for  the  newer,  high  speed  con- 

nections like  GSB  and  FIRE  WIRE,  making  the  easy-to-use 

standard  port  an  excellent  control  solution.  If  a   different 

Comm  resource  is  needed,  the  program  can  be  modified 
to  use  a   different  Comm  selection. 

After  the  computer  has  been  set  up,  the  interface 

board  needs  to  have  power  applied.  I   use  a   simple  nine-volt 

battery  to  power  the  board,  but  any  9-12  volt  DC  source 
will  work.  Once  the  board  has  power,  the  RC  battery  pack 

can  be  connected  to  the  test-load. 

Figure  6   shows  the  splash  screen  that  is  displayed 

when  you  first  load  the  program.  You  must  select  either  a 

six-cell  or  single-cell  test  from  the  “plot  type”  menu.  An 

option  to  test  a   single  cell  is  included,  but  isn’t  explored  in 
this  article  (see  special  notes).  After  selecting  the  six-cell 

test,  Figure  7   shows  the  program  ready  for  business.  You 

must  then  select  the  test  time  using  the  option  buttons. 

There  are  a   total  of  120  samples  taken  with  a   sample 

rate  of  five  seconds  for  10  minutes,  or  a   sample  rate  of 

10  seconds  for  the  20-minute  run. 

Finally,  the  cut-off  voltage  must  be  entered  before 

testing  can  happen.  The  cut-off  voltage  is  the  minimum 

voltage  level  that  a   battery  can  safely  be  discharged 

without  damage.  A   typical  cut-off  voltage  for  a   single-cell  is 

0,9  volts,  making  the  cut-off  for  a   six-cell  pack  5,4  volts 
(0,9  x   6),  The  load  is  disconnected  from  the  battery  when 

the  voltage  meets  the  entered  cut-off  value.  It  is  important 

to  know  the  proper  cut-off  value  of  the  pack  under  test  and 

enter  a   safe  value  slightly  above  the  manufacturer’s  spec, 
A   value  of  5,6  is  a   good  value  to  work  with  if  you  want  to 
be  safe. 

Once  the  time  and  cut-off  values  are  entered,  the 

“start  plot”  button  can  be  clicked  to  begin  the  testing.  The 
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load  will  be  connected  and  the  interface  board  will  start 

sending  data.  During  testing,  a   graph  is  drawn  showing  the 

voltage  trend  while  the  voltage  readout  is  updated  with 

every  new  sample  value.  Each  sample  is  placed  in  a   table 

during  testing,  and  can  be  viewed  in  real  time.  The  test  will 

M'V'.V-  IQ  Eggy-pyg!  Eia 

Swnpfc  sentf  y aur  fife  end  order  QNllHE: 

WWW.PCdPOOL.COM 

Servicing  Ydur  Complete  Prototype  Needs 

•   Prototypes  at  a   bastion  of  the  cost  •   industry  standard  quality 

•   loafing  and  s ctup  included  •   Follow  up  series  runs 

•   Anjf  Contour  •   MW  /   CAD  consulting 
»   Fr4  JSjim  Ccr 

quotation DOWNLOAD  OUR 

FREE  LAYOUT  SOFTWARE! 

•   No  Si  it  Limits 

*   No  Pin  Limits 
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Schematic  Caplure 

Auloroutor 

Autopiacer 

47 



Nu
ts
  

&  
 

Vo
lt
s 

Project 

stop  if  the  cut-off  voltage  is  met  or  the  time  has  expired. 

You  can  also  stop  the  test  by  clicking  on  the  “End  Plot1' 
button* 

Figure  8   shows  a   finished  test-graph  or  now  called  a 

“discharge  curve”  of  one  of  my  battery  packs.  Figure  9 
shows  the  data  table  that  was  created.  You  can  print  the 

data  table  by  selecting  “print”  from  the  menu.  In  an  effort 
to  keep  the  program  simple,  I   did  not  include  a   menu 

option  to  print  or  store  the  discharge-graph.  You  can  store 

and  print  the  graph  by  copying  it  to  the  clipboard  using 

the  “print  screen1'  key  on  the  keyboard.  You  can  now 

“paste1'  the  captured  graph  into  MS  Paint  where  it  can  be 
printed  and  saved  for  later  review.  A   new  test  session 

can't  start  until  the  graph-form  has  been  closed,  so  make 
sure  you  copy  the  data  and  graph  to  a   file  if  you  want  to 
save  the  results. 

Special  Notes 

If  you  wish  to  modify  the  VB  code,  there  are  a   couple 

of  issues  that  need  to  be  addressed.  The  ComrnXl  con- 

trol will  need  to  be  added  to  the  component  section  of  the 

VB  environment  before  you  attempt  to  run  the  program 

during  design-time.  An  error  will  be  produced  if  it  does  not 
find  the  Corn mX  1   control.  If  you  are  fortunate  enough  to 
have  a   version  of  VB  that  includes  the  MScomm  control 

and  you  would  rather  use  that  control,  the  code  will  have 

to  be  modified  by  removing  the  ComrnXl  control  code 

and  adding  support  for  the  MScomm  control, 
A   second  control  issue  is  with  the  data  table  that 

holds  the  voltage  samples.  This  is  a   “flex  grid”  control 
that  is  not  found  on  basic  editions  of  the  VB  environment. 

You  will  get  an  error  at  design-time  if  the  version  you  are 
using  does  not  have  this  control.  If  you  want  to  modify  the 

code  and  don't  have  this  control,  there  are  other  methods 
to  print  data  during  testing.  You  can  simply  remove  all 

references  to  the  flex  control  and  add  a   simple  routine 

that  prints  the  data  to  a   form  in  a   formatted  table  that  can 

be  saved  using  the  same  print  screen  method.  There  are 

several  solutions  that  are  well  within  the  capability  of  the 

program. To  make  your  modified  creation 

a   stand-alone”  .EXE11  program,  a   ver- 
sion that  typically  costs  more  than 

most  hobbyists  can  afford  will  be 

required.  If  access  to  a   version  with 

this  support  is  unavailable,  you 

will  just  have  to  run  your  code  from 
within  the  VB  programming 

environment, 

A   good  reason  for  modifica- 
tion/enhancement would  be  to 

change  the  time  increments  or  volt- 
age increments,  A   better  but  more 

complicated  program  would  include 
a   control  to  allow  dynamic  changes 

to  the  graph  for  different  measure- 
ment ranges  and  resolutions*  The 

program  is  best  viewed  at  800*600, 
but  will  still  work  well  at  finer  set- 

tings, The  feature-rich  possibilities 
are  endless  and  only  limited  by  the 

imagination. 

The  single-cell  option  uses  a 

voltage  scale  from  0-2  and  does  not 

require  a   voltage  divider;  1,2  volts  is 

well  below  the  five-volt  ADC  limit, 
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Parts  List 

Materials 

I.  SIMM  1 00  PCB  or  similar  AVR  circuit. 

2*  Components  for  interface  board:  Mega  16,  Max232,  Max7G  I ,   and  support 

components  as  described  in  the  SirnmIOO  manual, 

3*  2   —   IRL3  103  FET  (T I   ,T2).^Logic  level  with  a   low  ON  resistance. 
4*  I   —   2N222  NPN  transistor  (T3). 

5*  2   —   0.3  ohm  power  resistors  (aluminum  housing). 
6*  2   —   100  ohm  resistors. 

7*  I   —   5K  ohm  resistor. 

8*  I   —   Five-volt  DC  mini  relay. 
9 *   I   —   I N4004  diode. 

10*  Suitable  heatsink  for  power  devices. 

1 1*  One  battery  connector  that  mates  to  the  style  used  on  the  batteries  being  tested. 

12*  14-gauge  wire  for  connecting  resistors  and  FETs  to  the  test  battery. 

Tools 

I*  Method  to  program  microcontroller: STK500,AVR-ISR  Kanda200, etc. 

2*  Computer  running  Windows™  operating  environment. 
3*  Bascom-AVR  software  (if  you  want  to  modify  the  program). 
4,  Visual  Basic  programming  environment  {if  you  want  to  modify  the  program); 

see  “special  notes." 
5*  Normal  project  things:  hand-tools,  soldering  iron,  goggles,  voltmeter,  etc. 

6*  Fire  extinguisher  (you  can’t  be  too  safe!). 
7*  Knowledge  needed  to  implement  project  requirements  (priceless). 
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eliminating  the  need  to  adjust  the  test  voltage  to  a   safe 

level  for  the  ADC  input.  A   different  test-load  using  paral- 
leled power  resistors  designed  for  the  desired  load  current 

would  be  needed  to  support  this  option.  The  program  does 

not  double  the  measurement  to  obtain  a   true  voltage  for 

one  cell  like  it  does  for  six  cells,  so  a   voltage  divider  will 

yield  incorrect  data. 

It  is  assumed  that  anyone  attempting  to  build  this  type 

of  project  has  the  knowledge  needed  to  safely  implement 

the  information  outlined  in  this  article.  When  working  with 

high  performance  batteries  that  are  capable  of  delivering 

high  currents,  several  hazards  exist  such  as  explosion, 

burns,  fire,  equipment  damage,  etc.  I   never  leave  a   pack 

that  is  being  tested  unattended.  I   frequently  touch  the  pack 

to  check  if  it  is  getting  too  hot.  The  danger  is  relatively  low 

—   especially  if  you  monitor  the  pack’s  temperature  —   but  it 
is  something  to  be  mindful  of. 

Final  Thoughts 

This  project  can  be  easily  modified  to  provide  a   solu- 

tion for  many  different  types  of  control  applications.  1   wish 

I   had  the  time  to  explore  all  the  great  ideas  that  popped 

into  my  head  during  the  development  of  the  project.  At  a 

minimum,  l   would  like  to  expand  the  system  to  eight  chan- 

nels with  temperature  monitoring  capabilities.  Having 

multiple  channels  would  allow  several  single-cell  tests  to 
happen  at  the  same  time.  Battery  packs  can  be  assembled 

using  cells  that  have  similar  discharge-curves  making  what 

is  called  in  the  battery  industry  “matched  cells.”  It  is  fun 
seeing  my  old  and  destined-to-be-recycled  computer  doing 

some  “real  work” 
outside  its  box.  A Vendor  List 

lot  of  processing  power  is  not  necessary,  so  don’t  throw 
away  those  ancient  computers.  The  outdated  hardware 

can  still  earn  its  keep  by  making  your  life  easier  through 
automation.  NV 

About  the  Author 

/   currently  work  for  an  area  hospital  as  a   PBX  adrmn/strator.  My 

experience  with  computer  automation  comes  from  several  years  of 

working  for  an  electronics  assembly  manufacturer  doing  test-fixture 

design.  Employment  trends  forced  me  from  what  I   enjoy  doing  most, 

bat  /   stiff  find  time  to  satisfy  the  arge  to  control  something,  i   can  be 

reached  at  tru eland / 3@aol.com 

Digi-Key 

Components, AVR  programmers,  parts, etc. 
www.digikey.com 

Msc-E/ectromcs 

Bascom  software,  Com mX  I   control, 
microcontroller  boards 

www.mcselec.com 

Dofitronfcs 

Si  mm  Stick  stuff,  tons  of  micro -related 
tools  and  components 
www.dQntronics.com 

Lawicel 

Micro  co  n   tro  I   lie  r   sol  u   t   ions 
www.lawkel.com 

Tower  Hobbles 

All  things  RC  —   batteries,  connectors, 
chargers,  etc. 

www.towerhobbies.com 

.Atmel 

AVR  microcontrollers 

www.atmel.com 

NanoCorel21M  for  best  performance  and  price! 
9S12C  microcontroller  modules  starting  at  $45! 

Nan  oC  ore  12™  Features: 
*   on-board  RS232C  Interface 

*   up  to  33  I/O  lines,  with  multi- 

property  programmability 

<e.g.  direction,  pull-up/ pull-down, 
reduced  drive,  Invert  polarity,  etc.) 

*   up  to  8   key  wake-up  interrupt 

Inputs,  with  digital  filtering 
*   SCI  *   SPI  *   CAN 

*   8-channel  10-blt  ADCs 

*   multiple  PWM  channels 
*   4-channel  timers,  supporting 

Input  captu re/output  com  pare, 

event  counting,  gated  time 

accumulation,  and  simple  PWMI 

*   32K  multi-sector  Flash  *   2K  RAM 

.   *   operates  up  to  48 MHz  via  PLL www.technoloaicalarts.com  0.3 v or sv operation 
Toll-free:  1-877-963-8996  *   advanced  CISC  architecture 

(USA  &   Canada)  *   on-chip  Serial  Monitor ™   tfa  noGoreL2  is  a   tradema  rte  of  Tech  nological  Arts,  line.  *   supports  RDM  debugging 
©   BASIC  Stamp  is  a   registered  trademark  of  Parallax,  Inc. 
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by  Michael  Simpson 

The  Ultimate  Utility  Meter 

Part  I   — The  Basic  Components 

In  December  2001,  I   wrote  an  article  in  Nuts  &   Volts called  the  “Digital  Utility  Meter.1'  It  was  a   great  success 
and  many  readers  built  the  meter.  I   think  the  reason  it 

turned  out  so  well  was  the  fact  that  I   used  the  meter  to  aid 

in  many  of  my  own  projects. 

Several  months  ago,  I   started  a   project  where  I   need- 
ed to  interface  a   microcontroller  to  a   PC  keyboard,  and  I 

was  having  problems  getting  it  to  work  with  several  types 

of  keyboards.  My  scope  was  no  help.  What  I   needed  was 

a   multi-channel  logic  analyzer,  so  I   put  my  current  project 
on  hold  and  decided  to  build  one. 

After  several  attempts,  I   came  up  with  the  technique 

of  capturing  the  logic  data  and  sending  the  information  to 

Figure  I.  The  completed  project. 

Figure  2.  Logic  data  is  captured  and  sent  to  a   PC  where  it  can  be  displayed. 
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a   PC,  where  a   special  program  (shown  in  Figure  2)  would 

display  the  results. 
After  adding  a   few  features  and  options  to  the  meter,  I 

solved  my  original  problem  and  found  myself  using  the 

analyzer  quite  a   bit.  It  won't  compete  with  a   $2,000.00  logic 
analyzer,  but  it  has  solved  most  of  the  problems  I   have  had 

while  trying  to  interface  my  microcontrollers  to  various 

chips  and  sensors.  Best  of  all,  it  only  cost  me  about  $50.00 

and  provided  me  with  a   tool  that  I   could  expand  on. 

One  downside  to  a   PC-based  analyzer  is  that  you 

must  use  a   PC,  While  this  is  okay  for  some,  I   constantly 

find  myself  needing  the  PC  for  other  aspects  of  the 

project.  After  thinking  a   bit,  I   decided  that  I   could  build  a 

small  interface  that  could  replace  the  PC.  I   could  use  a 

graphic  LCD  and  a   second  microcontroller.  After  much 

experimenting,  l   came  up  with  a   nice  little  stand-alone 
graphic  analyzer.  Later,  I   added  a   signal  generator  and 

an  eight-channel  logic  probe. 

I   used  the  analyzer  for  a   few  months  and  realized  I 

could  add  two  three-position  DPDT  switches  and  gain 

access  to  each  of  the  microcontrollers  independently. 

With  the  flip  of  a   switch,  I   could  connect  the  LCD 

controller  directly  to  my  PC,  and  this  feature  gave  me  a 

serial  graphic  LCD, 

I   could  also  program  either  microcontroller  in  place 

at  the  flip  of  a   switch.  This  allowed  me  to  use  the 

Ultimate  Utility  Meter  (UUM)  as  a   bench  test  for  other 

projects.  For  example,  1   was  working  on  a 

special  digital  thermostat  for  my  house  and 
could  not  detach  the  thermostat  from  the  wall 

and  take  it  into  my  lab  for  any  length  of  time. 

In  the  middle  of  winter,  the  family  starts  to 

complain  once  the  house  temperature  drops 

below  60  degrees  F,  I   found  myself  running 

back  and  forth,  as  I   tested  and  debugged  the 

thermostat.  After  about  the  20th  trip,  I   decid- 
ed to  replicate  my  thermostat  project  using 

the  UUM,  With  very  little  effort,  I   created  a   test 

bed  for  my  thermostat  project. 
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The  Ultimate  Utility 
Meter  is  Born 

This  is  a   large  project,  and  I   will  present  it 

in  two  parts.  In  Part  I,  I   will  show  you  the  con- 

struction of  the  basic  components.  When  it’s 
complete,  you  will  have  a   working  serial  graph- 

ics LCD  that  you  can  start  experimenting  with, 
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The  Ultimate  Utility  Meter  —   Part  I 

In  Part  2,  we  will  delve  into 

the  software,  and  I   will  lay 

out  a   complete  set  of  opera- 
tion instructions,  as  well  as  a 

few  real-world  examples. 

Okay,  we  have  a   lot  to 

do,  so  let’s  get  started.  1   will 
provide  a   parts  list  at  the  end 

of  the  article  with  a   complete 

listing  of  all  the  components 
I   used  to  build  the  GGM. 

Construction 

Figure  3.  The  Dios  microcontrollers  are 
the  heart  of  the  UUM. 

Two  Dios  microcontrollers  are  at  the  heart  of  the  GGM 

(see  Figure  3)*  These  microcontrollers  are  connected  via  a 

hardware  universal  asynchronous  receiver /transmitter 

(GART)  in  each  chip,  running  at  1 15,200  baud.  You  don’t 
need  a   programmer  for  these  chips;  just  download  the  free 

compiler  from  the  Kronos  Robotics  website  (www» 

kronosrobotics.com). 

The  first  Dios  is  a   40-pin 
microcontroller  that  controls  the 

Crystalfontz  CFAG 12864 B-YYH-V 
graphic  LCD  shown  in  Figure  4. 

This  LCD  has  a   128  x   64  resolu- 

tion and  its  own  negative  voltage 

generator,  so  interfacing  is  very 

straightforward.  This  Dios  is  also 

connected  to  a   hex  keypad.  This 

assembly  makes  up  the  serial 

graphic  LCD  module* 

Note:  You  may  also  use  the 

Crystalfontz  CFAG12864B-TMI-V 

To  simplify  construction,  I 

used  a   special  carrier  called  a   Dios 

Universal  LCD  Carrier.  This  carrier 

board  is  sold  as  a   kit  from  Kronos 

Robotics  and  features  a   built-in 

regulator  and  PC  interface,  as  well 

as  a   header  for  the  Crystalfontz 

graphic  LCD.  You  don’t  have  to 
use  the  carrier,  but  it  will  make 

hookup  and  assembly  easier. 
The  second  Dios  is  used  as  the 

logic  analyzer  and  signal  generator. 
It  sends  commands  to  the  serial 

graphic  LCD  to  display  all  data,  and 
it  receives  data  from  the  serial 

graphics  LCD  when  a   key  is  hit  on 

the  keypad.  This  assembly  makes 

up  the  utility  controller  module. 

Again,  1   used  a   carrier  to  sim- 

plify the  hookup.  Here,  we  used 

JULY  2005 

the  Dios  Gtility  Carrier*  This  carrier  comes  with  lots  of  extra 

headers  that  can  be  used  for  different  applications.  It  even 

comes  with  its  own  mounting  hardware* 

I   chose  to  use  the  Dios  for  this  project  for  various  rea- 

sons, but  the  most  important  reason  is  the  raw  power  of  the 

Dios.  The  Dios  can  run  130,000  to  200,000  high-level  com- 

mands per  second  in  the  Basic  language,  and  with  inline 

assembly,  it  can  run  10,000,000  instructions  per  second. 
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By  the  Numbers 

These  instructions  are  directed  at  those  using  the  two 

previously  mentioned  carrier  boards.  If  you  decide  to  use 

your  own  boards,  use  the  provided  schematics 

(Schematics  1   through  3),  I   have  highlighted  the  jumpers 

in  red  to  make  it  a   bit  easier  for  you. 

Step  1:  Assemble  the  Dios  Universal  LCD  Carrier 
Assemble  the  Dios  Universal  LCD  Carrier  according  to 

the  provided  instructions.  Insert  the  40 -pin  Dios  chip  and  set 
the  jumpers  as  indicated  for  a   graphic  LCD.  Make  sure  the 

notch  in  the  chip  is  facing  to  the  right,  as  shown  in  Figure  5. 

Step  2:  Test  the  Carrier 

Install  the  Dios  compiler,  if  you  have  not  already  done 

so,  and  connect  a   nine-pin  serial  cable.  Load  the  Dios 

compiler  and  hit  F6  to  load  the  debug  terminal.  Power 

up  the  carrier.  Once  the  carrier  has  power,  it  will  begin 

sending  test  messages  to  the  debug  terminal. 

Tip:  A   new  Dios  comes  already  programmed  with  the 

test  program. 

Locate  the  program  file  called  “firsttest.txt”  in  the 
examples  directory  and  load  it  into  the  editor.  Program  the 

Dios.  Again,  you  should  see  the  test  data,  and  if  all  went 

well,  you  will  have  a   working  Dios  Universal  LCD  Carrier. 

Step  3:  Assemble  the  Utility  Carrier 

Schematic  2.  The  jumpers  are  highlighted  in  red  here  and  in  Schematic  I. 
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The  Ultimate  Utility  Meter  —   Part  I 

Figure  5.  Assemble  the  Dios  Universal  LCD  Carrier  as  shown. 

Assemble  the  Dios  Utility  Carrier  according  to  the  pro- 

vided instructions.  The  Dios  Utility  Carrier  comes  with  mul- 

tiple headers.  Install  them  as  shown  in  Figure  6.  Use  a   25- 

pin  right  angle  for  the  main  header  and  straight  headers  for 

the  others.  Insert  the  28-pin  Dios  chip  and  set  the  jumper 

as  shown  in  Figure  6. 

Step  4: 

At  this  point,  we  are  ready  to  mount  our  carrier 

boards,  switches,  and  keypad.  1   like  to  use  what  I   call  the 

sandwich  enclosure  technique.  This  is  where  you  take  two 

pieces  of  acrylic  or  compressed  PVC  and  attach  them  with 

spacers  as  shown  in  Figure  7. 

There  are  advantages  to  using  clear  acrylic  over  com- 

pressed PVC.  For  one,  you  don  't  need  to  create  a   cutout  for 
the  LCD.  You  can  mount  the  LCD  under  the  top  sheet.  It 

also  makes  it  very  easy  to  mark  the  locations  for  all  the 

mounting  holes. 

Start  by  creating  the  top  panel  out  of  a   4   x   7   x   1/ 8-inch 
sheet  as  shown  in  Figure  8.  You  can  purchase  acrylic  from 

your  local  home  center,  where  you  might  get  it  cut  to  size.  All 

the  holes  are  the  same  for  both  acrylic  and  PVC  mounting. 

For  PVC,  you  will  need  to  make  the  LCD  cutout,  as  well 

as  the  keypad  cutout.  I   used  a   scroll  saw  to  make  these. 

Once  the  cutout  is  made,  fit  the  LCD  and  then  mark  your 

mounting  holes.  These  holes  are  1/8  inch  in  diameter.  The 

keypad  cutout  shown  is  only  for  the  All  Electronics  keypads 

called  out  in  the  Parts  List.  Any  other  keypad  will  require 

you  to  mark  and  cut  a   hole  for  that  keypad.  If  you  don’t  want 

Figure  6.  Use  .a  28-pin  Dios  chip  for  the  utility  carrier. 
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Schematic  3.  A   look  at  the  three  switches. 

to  make  the  keypad  cutout,  you  may  also  mount  the  keypad 

on  top  of  the  panel  with  a   slot  cut  for  the  header. 

For  acrylic,  things  are  a   bit  different  if  you  want  to 
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Figure  7.  Use  spacers  to  separate  the  two  mounting  acrylic  pieces. 

mount  the  LCD  on  the  underside  of  the  panel.  Place  the 

LCD  under  the  panel  and  mark  the  four  1   /8-inch  holes. 

If  you  want  to  mount  the  keypad  on  top  of  the  panel, 

you  only  need  to  cut  a   small  slit  for  the  connector  header  to 
fit  into.  You  can  do  this  with  a   series  of  holes.  Once  the 

keypad  is  in  place,  you  can  mark  the  holes  needed  for 

mounting.  The  Universal  LCD  Carrier  has  a   mounting  kit 
available  that  has  all  the  hardware  to  mount  the  LCD  Carrier 

and  a   keypad.  It  also  includes  mounting  instructions. 

If  you  decide  you  don't  want  handles,  you  should  not 
drill  the  1   /4-inch  handle  holes.  I   like  the  handles,  as  they 

give  me  something  to  grab  when  I   move  the  GUM.  They 

also  help  protect  the  LCD  and  switches  if  the  UUM  is 

dropped,  but  most  importantly,  they  look  cool. 

Step  5: 

Gse  the  top  panel  as  a   template  to  mark  the  spacer 

holes  on  the  bottom  panel.  These  are  1 /8-inch  holes,  as  well. 

on  the  front.  Note  that  the  LCD  does  not  come  with  a 

header.  The  Universal  LCD  Carrier  comes  with  a   male 

header  that  mates  with  the  female  installed  on  the  carrier. 

Install  this  header  on  the  LCD  per  the  instructions  that 

come  with  the  carrier. 

It’s  important  that  you  use  the  proper  spacers  under 

the  LCD,  which  vary,  depending  on  how  you  are  mount- 
ing it.  For  the  cutout,  a   single  #2  nut  and  nylon  spacer  is 

used.  I   recommend  the  Universal  LCD  mounting  kit,  as  all 

the  hard-to-locate  hardware  is  included. 

We  are  not  attaching  the  Universal  LCD  Carrier  to  the 
LCD  at  this  time,  We  will  do  that  later. 

Step  7: 

Shown  in  Figure  9   is  a   3   x   4-matrix  keypad.  Only  seven 

of  the  eight  pins  on  the  keypad  are  used.  All  Electronics 

has  two  keypads  that  work  perfectly  and  have  the  same 

size  footprint.  Circuit  Specialists  also  sells  a   keypad  that 

will  work  with  only  a   slight  change  in  size  and  footprint. 

Mount  the  keypad  to  the  panel  as  shown  in  Figure  10, 

Step  8: 

Mount  the  Utility  Carrier  to  the  panel  with  the  includ- 
ed mounting  hardware*  The  carrier  comes  with  mounting 

instructions. 

Step  9: 

Mount  the  three  switches  as  shown  in  Figure  10,  The 

first  switch  can  be  an  SPST  or  an  SPDT  switch.  It's  used 
as  an  on/off  switch.  The  two  red  switches  shown  in  Figure 

1   1   are  DPDT  on/off/on  three-position  switches.  Circuit 

Specialists  sells  these  three-position  switches. 

Step  6: 

Mount  the  LCD  to  the  board.  Use  two  1 /2-inch  #2 

machine  screws  on  the  rear  and  two  one-inch  #2  screws 

Step  10: 

You  have  a   few  choices  regarding  handles*  All 

Electronics  and  Jameco  both  sell  rack  handles.  The  han- 

dles shown  in  Figure  7   are  from  Jameco,  Part  #216821. 

They  don’t  come  with  mounting 
Figure  8.  The  top  panel  follows  this  layout  using,  a   4   x   7   x   I   /8-inch  sheet  of  acrylic. 

Figure  9.  A   typical  keypad. 
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7   3   3 

*   O   # 
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The  Ultimate  Utility  Meter  —   Part  I 

Figure  10.  From  the  underside,  the  hardware  mounting  sequence. 

Step  10 

screws,  so  you  will  have  to  pick  up  some  1 /2-inch  10/32 
machine  screws  from  your  home  center, 

I   prefer  to  use  three-inch  cabinet  handles,  shown  in 
Figure  12*  They  can  be  purchased  for  as  little  as  $1.00 

each  and  come  with  mounting  hardware. 

Step  1 1: 

I   used  two  one-inch  spacers  on  the  front  and  two  one- 

inch  and  two  5/8-inch  spacers  on  the  rear.  This  will  give 
the  meter  a   nice  slant  that  will  make  it  much  easier  to  use. 

The  spacers  shown  in  Figure  13  can  be  purchased  from 

Jarneco  Electronics. 

Using  four  #4  3/ 8 -inch  machine  screws,  attach  the  four 

one-inch  spacers  to  the  fop  panel.  Attach  the  two  5/ 8-inch 
spacers  to  the  two  spacers  at  the  rear,  as  shown  in  Figure  10. 

Step  12: 

Mount  the  Universal  LCD  Carrier  on  the  LCD,  as 

shown  in  Figure  10.  The  carrier  must  be  plugged  into  the 

header  and  fitted  over  the  two  front  one-inch  #2  machine 

screws.  Once  attached,  hold  it  in  place  with  a   couple  of 

nylon  washers  and  lock  nuts. 

Step  13: 

All  components  are  in  place,  and  it's  time  to  jumper  a 

few  of  the  headers.  You  can  solder  wires  to  the  headers  if 

you  wish,  but  I   prefer  to  take  the  time  and  make  actual 

jumpers.  The  jumpers  can  be  removed  later,  if  necessary, 

to  allow  updates  and  changes  to  the  hardware. 

To  make  a   header  jumper,  you  need  to  use  a   female 

header,  I   use  snapable  headers  and  remember  to  cut  the 

header  so  you  have  the  correct  number  of  pins. 

Strip  the  end  of  the  jumper  wire,  I   like  using  ribbon 

cable  so  1   can  peel  off  the  number  of  wires  needed.  Place 

a   piece  of  1   /4-inch-long  heats h rink  on  the  ends  as  shown 
in  Figure  14. 

Solder  the  wires  to  the  header  and  slip  the  heatshrink 

over  the  connections.  Apply  some  heat  and  you  have  one 

end  of  your  jumper. 

I   will  list  each  jumper  used  to  connect  the  various 

switches  and  carriers  to  each  other.  The  jumper  locations 

have  been  highlighted  on  the  schematic  in  red,  1   have 

included  a   picture  of  the  actual  jumper  locations  in  Figures 

16  through  18. 

Jumper  1 
M3   H   1 

M2   H2 

Solder  twro  wires  to  the  SPST  switch.  Connect  the 
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Figure  J5.  Heats  hr  inking  provides  a   dean  took. 

Jumper  2 
N5   E5 

N6  — — — —   E6 

Solder  two  wires  to  program  switches  N5  and  N6. 

Connect  the  other  end  to  a   female  jumper,  then  to  E5  and 

E6.  Double-check  the  placement  of  the  leads. 

Jumper  3 
F3 

FA    

1   liJ   N/1 
  PF 

1   jiJ 

E4 

  P6 

This  is  a   unique  jumper.  Connect  two  wires  to  E3  and 
two  wires  to  E4.  One  of  the  wires  on  E3  will  connect  to  N3 

and  the  other  to  P5*  Connect  two  wires  to  E4.  One  of  the 

wires  on  E4  will  connect  to  N4  and  the  other  to  P6. 

Jumper  4 
Q5   K2 

Q6       K1 

other  end  to  the  female  jumper  and  then  connect  it  to  H   1 

and  H2*  Polarity  is  not  important 
This  is  a   simple  female  jumper  to  female  jumper  con- 

figuration. This  jumper  provides  power  to  the  controller 
board. 

Parts  List 

Qty Description Source  and  part  number 
I Dios  40-pin  Microcontroller Kronos  Robotics  #16168 

I Dios  28 -pin  Microcontroller Kronos  Robotics  #16169 

I Dios  Universal  LCD  Carrier Kronos  Robotics  #16410 

I Crystalfontz  Graphic  LCD CFAG 1 2864B-YYH-V  or 

CFAGI2864B-TMLV 
I Universal  LCD  Carrier  Mounting  Hardware Kronos  Robotics  #   1   6430 

I Dios  Utility  Carrier Kronos  Robotics  #16431 

2 1 /8-Inch  Panels,  4   x   7   or  5x7  inches Expanded  PVC  5x7  inch  black 
Kronos  Robotics  #16432  or 

Plexl-Glass  or  equivalent  from  local 
home  center 

2 Three-inch  Handles Jameco  #2  1 682  1   or  All  Electronics 

#   HDL-32  or  three-inch  cabinet  handles 
from  local  home  center 

2 Miniature  DPDT  Three-position  Switches Circuit  Specialists  #80 1 2 
1 Miniature  SPDT  Switch Kronos  Robotics  #16241  or 

All  Electronics  # MTS-4 
1 Matrix  Keypad 

All  Electronics  #K P-2 6   or  #KP-28  or’ 
Circuit  Specialists  #KIT  Al 

4 
Aluminum  Spacers  4-40 Threads  F-F Jameco  #1 39205 2 
Aluminum  Spacers  4-40  Threads  M-F Jameco  #1  392 1   3 8 4-40  1/2- inch  Machine  Screws 

Jameco  #106809 
4 Rubber  Feet 

Jameco  #1  19618 2 36-Pin  Female  Headers  (Snapable) Kronos  Robotics  #   1   629 1 

1 Hookup  Wire  (10  feet  Ribbon  Cable) Jameco  #1  12547 
5 1   / 1 6-inch  Heats h ri n k   Str i p s Kronos  Robotics  #16287 

1 Dios  Compiler Free  download  from  Kronos 

Robotics  website  at  www.kronos 

robotics.com 

1 
AC  Adapter  7- 12V 

Kronos  Robotics  #16305 

or  any  AC  adapter  with  2. 1   ID  and  2.5 

OD  center  positive. 
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Jumper  5 

D 1   and  D2       J1 

Here,  we  take  a   two-pin 
female  header  and  short  the  two 

leads  together*  Then,  connect  it 

to  a   single  female  jumper  with 

one  wire*  This  allows  us  to  both 

short  the  jumper  (enable  the 

RS232  Reset)  and  route  the  reset 
to  the  controller  board  at  the 

same  time. 

Jumper  6 

til     J3 
M2   J2 

Solder  two  wires  to  the  pro- 

gram switch,  then  to  a   two-pin 
female  header*  This  is  the  pro- 

gram/debug port  for  the  con- troller board  J3  and  J2* 

Jumper  7 
P3  — —   — —   El 

P4   E2 

Solder  two  wires  to  the  CART 

switch  and  then  to  a   two-pin 

JULY  2005 



The  Ultimate  Utility  Meter  —   Part  I 

female  header  and  con- 
nect them  to  El  and  E2. 

Jumper  8 

PI   — 

P2   

L2 

L3 

Solder  two  wires  to 

the  GART  switch  and  to 

a   two-pin  female  header 
and  connect  them  to  L2 

and  L3. 

Jumper  9 

C5   

Figure  t   7.  jumper  locations  for  the 

serial  graphic  LCD  module. 

  K3 

Connect  the  single 

one-pin,  female-to-female 
header. 

Jumper  10 

B1  through  B7  to  A1  through  A7 

Connect  seven  pins,  B1  through  B7,  to  A1  through  A7 

via  a   seven-pin ,   female-to-female  header. 

Figure  !8.  Jumper  locations  for 
the  utility  module. 

This  concludes  all  the  jumper  connections.  We  are 

now  ready  to  load  up  some  software  and  perform  some 
basic  tests. 

Step  14: 

Load  the  Dios  compiler  and  connect  a   nine-pin  serial 
cable  from  the  GGM  to  the  PC.  Figure  19  shows  the  three 

Yes!  The  internet  s   first  and  best 
robotics  source  has  been  purchased 

byJameco  Electronics,  and  we're 
committed  to  greatly  expanding  the 

product  line  quickly! 

Each  month  we'll  add  hundreds  more 
new  robotics  products.  Plus  well 

continue  to  supply  favorites  like 

Muscle  wire®,  the  octoBot  survivor™ 
robot  and  more. 

Be  sure  to  visit  us  online  at 

www.RobotStore.com 

or  call 

1.800.374.5764 

.and  see  what's  changed! 

All  Your  Robotic  Needs! 

A 

\ 
JULY  2005 

Circle  #66  on  the  Reader  Service  Card. 
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Figure  19.  The  switch  location 
and  orientation. 

Figure  20.  The  pulse  of  a 
Skyfi2  XM  radio  remote. 

begin  to  flash. 
AH  of  the  00 M   software  is  includ- 

ed with  the  Dios  compiler.  Locate  the 

“G0MSerLCD.txt”  program.  It  is  in 

the  projects\00M  directory  where 

you  installed  the  compiler.  Now, 

program  this  file  into  the  Dios. 
You  should  see  the  following 

message: 

GUM  Serial  LCD 

115200  Baud 

V1,0 

GGM  switches.  Set  them  to  the  following: 

Power  =   On  (up) 

Program  =   1   (up) 

GART=  None  (middle) 

This  sets  up  the  serial  graphic  LCD  module  to  be 

programmed. 

Locate  the  test  program  you  loaded  in  Step  2   and 

program  the  chip.  The  test  messages  will  display  in  the 

compiler  debug  window,  and  the  backlight  on  the  LCD  will 

Our  Highly  Effective  Advanced- Placement  Program  for  experienced 
Electronic  Technicians  grants  credit  for  previous  Schooling  and 

Professional  Experience,  and  can  greatly  reduce  the  time  required 

to  complete  the  program  and  reach  graduation.  No  residence 

schooling  required  for  qualified  Electronic  Technicians.  Through  our 

Special  Program  you  can  puli  all  ol  the  loose  ends  of  your 

electronics  background  together  and  earn  your  BSEE.  Degree, 

Upgrade  your  status  and  pay  to  the  engineering  level,  Advance 

rapidly!  Many  finish  in  12  months  or  less!  Students  and  graduates  in 

all  50  states  and  throughout  the  world!  Established  Over  50  Years! 

Write  or  call  for  free  Descriptive  Literature.  (601)  371  -1351 

COOK’S  INSTITUTE OF  ELECTRONICS  ENGINEERING 
— 4251  CYPRESS  DRIVE,  JACKSON,  MISSISSIPPI  39212 

-   FAX:  {601}  371-2619 

Visit  us  TODAY  on  the  World  Wide  Web  at  kttp:/fwww*emk$.edu 

Circle  #79  on  the  Reader  Service  Card. 

You  may  have  to  adjust  the  contrast  trimmer  if  the 

information  is  not  displayed.  At  this  point,  you  can  set  the 

GART  switch  to  Ser  LCD  mode  (up).  This  will  allow  you  to 

send  commands  to  the  serial  graphic  LCD  from  the  PC. 

The  complete  list  of  commands  can  be  downloaded  from 

the  Kronos  Robotics  website. 

Step  15: 
Set  the  switches  to  the  following: Power  =   On  (up) 

Program  =   2   (down) 

GART=  Chip  to  chip  (down) 

This  sets  up  the  utility  module  to  be  programmed. 

Now  locate  the  “GGM.txt”  program  in  the  projects\GGM 
directory  and  program  the  utility  module.  You  should  see 

the  display  change  to  the  main  GGM  display. 

Step  16: 

Install  the  bottom  panel  with  four  3/8-inch  machine 
screws.  You  now  have  a   complete  and  working  GGM. 

In  Part  2,  I   will  present  you  with  a   complete  opera- 
tions manual  and  show  you  a   few  examples  of  how  to 

operate  the  GGM.  At  this  point,  you  should  have  enough 

information  to  start  playing  with  the  GGM.  Check  out 

the  serial  graphic  LCD  instructions  and  use  the  debug 
terminal  to  display  text 

and  graphics  on  the  LCD 

from  your  PC. 
As  a   teaser,  take  a   look 

at  Figure  20.  Gsing  a   Vishay 

IR  Sensor  or  IR  photo  tran- 
sistor on  one  of  the  analyzer 

ports,  we  can  read  the  puls- 
es of  just  about  any  IR 

remote  pulse  train.  In  this 

case,  it’s  the  output  of  a 
Skyfi2  XM  Radio  IR  remote 
and  key.  We  will  dig  into 

many  more  examples  next 
month.  NV 

Sources 
The  Kronos  Robotics  website: 

www.krQnosrobotfcs.com 

The  Jameco  website: 
wwwJameco.com 

The  All  Electronics  website: 

www.allelectronfcs.com 

The  Circuit  Specialists  website: 
www.web-tronics.com 

The  Crystalfontz  website: 
www.crvstalfontz.com 
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TK-0014 

JTAG  in  1   Pin! 

Saelig  brings  you  easy-to-use  cutting  edge  products! 

Tinytaik  Data  Logger 

Tinytaik  -   Low  cost,  low  unit  weight, 

and  1800  readings.  Not  for  harsh 

environments. 

USB  Cables 

USB  cables  cost  an  arm  and  a 

leg  in  stores  -   here  they  are  much 

cheaper  but  just  as  good!  USB 

A/B  cable  choose  from  3',  6',  or 

10'  long. 

USB  3-foot  A/ B   Cable  from  $6! 

I/O  thru  Ethernet 

B   mink  -   easily  construct  control  systems 

communicating  through  Intranet^  ntemet. 
BU200Q  for  process  control,  building 

monitoring,  data  logging,  alarm  sys- 
tems and  other  industrial  uses. 

BIT 2000  from  $390! 

16-Ch  Data  Logger  PicoScope  3206  USB  Temp  Logging  Data  Logger     ̂    USB  ADC  11  MP3  on  Demand 

DL  7000  -   New  SBC  for  embed- 

ded data  logging.  16  analog 

inputs  with  adjustable  input 

ranges;  6   digital  I/O  lines,  7™  X   3? 
X   T   -   low  cost,  small  size,  low 

power,  and  high  reliability. 

DL7000  only  364! 

PS 3200  -   is  an  impressive  200 

MS/s  6-bit  PC  scope  adapter  - 

10  GS/s  tor  repetitive  signals! 

No  power  supply  needed,  simple 
USB  2.0  connection. 

PP263  only  $1519 

DLP-TH1-  low  cost,  self- 

powered  USB- based  digital 
temperature/humidity  sensor. 

Easily  monitor  tamp/humJdlty 

/dew.pt.  from  PC's  USB  port. 
DLP-TH1  from  $90.05! 

VL100  -   T   x   S’  battery-powered 

anabg  &   digital  loggers  store 
events,  volts,  current,  pressures 
for  weeks.  Down  bad  bo  PC  and 

review  graphic  results  or  Excel 

spreadsheet. 
VL100  only  $100! 

USB  ADC-11  -   USB-ccn- 

nected /powered  11  ch  volt- 

age data  logger  -   fast  sam- 
pling rates  and  with  digital 

outputs  for  control  or  alarm. 

PP230 

only  $160.50! 

DAD10  -   MP3  message/music- 
on-hold  for  PABX  or  standabne 

audio  delivery.  Stereo  output  is 

2W  into  4   ohms,  but  consumes 

only  70mA from  an  6-1 5V  supply 

with  no  speaker  bad. 
BAD10  only  $100! 

Auto  Kit  Tinytag  Transit  16  Analog  I/O  Hercules  Mobile  Wireless  Control  Internet  Logging 

I   Automotive  Kit  -   automotive 
I   Diagnostic  kit  for  car  electronics 

I   pe rib r ma nee  fa ult-finding . 

I   Measure  and  test  virtually  all 

I   auto  e feet rica I   components! 
1   PP205  from  $1130! 

Tinytag  Transit  -   A   range  of 

low  cost  temperature  data  log- 

gers specially  designed  for  I 
monitoring  conditions  during  the 

shipment  of  small  packages. 

Replaceable  battery. 
TG40S0  from  $60 

PC  1230  high-speed  multifunction 

PC  I   board  -   16  analog  Inputs,  2 

analog  outputs,  counter-timers, 

etc.  Plug'n'play  PCI  2.1.  Screw 
terminal  for  easy  connectbn. 

90939333  from  $531! 

Hercules  Mobile  -   Portable  PC 

for  Healthcare  Applications  bat- 

tery-powered,, in  a   completely 

sealed,  IP65  washable  aluminum 

ho  usi  ng .   10 .4’  LCD  touch  scree  n. 
06050074  from  $5236.55! 

WMB-USA  -   Wireless  controller 

board  uses  16  MHz  Atmega 

8535-16  for  16  MIPS.  Built-in 

serial  RF  link  for  low  cost  wire- 

less control,  mobile  robots  and 

data  logging  applications. 
WMB-USA  only  $30! 

SWI-300  -   Remote  data  logger  I 

enables  non-tech nical  users  I 

to  install,  setup  and  operate  a   I 

remote  data  logging  and  alarm  I 

systems. 

SWI  300  only  $550.05!  I 

GO/NO  GO  Module USB  TC-08 
Low  Cost  SBC Video  Motion  LC. Tinytag  Encapsulated 

J-Link  -   Traditional  JTAG  test- 

ing uses  5   valuable  Lc.  pins. 

Revo  lutb  nary  new  J-LINK  sys- 

tem requires  only  one  pin  and 

two  resistors,  and  reduces  chip 

consumptbn. 

FbPSI  -   Prog-arri matte  GQNOGO 
indicator  module  compares  input 

voltage  to  a   defined  threshold 

window.  LED  shows  green/GO; 

red/NOGO. 

FkjPSIIOlO  from  $13.05! 

USB  TC4J8  -   USB  connected 

and  powered  8-ch  thermocou- 
ple data  logger.  Samples  at  up 

to  10  rdgs/S  with  built-in  CJC 
for -270  to  1620  degC. 

PP222 
only  $474! 

SBC4010  -   Excellent  value  SBC 

compact  control  board.  Powerful 

multitasking  processor,  in-field 

FLASH  programmable.  1   x 

RS232,  IX  RS465. 

SBC4010  from  $126! 

VMD-19  -   video  motion  detector 

module  -   automatically  detect 

motion  of  objects  within  a   video 
signal!  For  security  cameras, 

VCRs,  video  switchers,  quad 

TV  processors,  etc. 
VMD-19  only  $32.70! 

Tinytag  Encapsulated  -   Potted 
data  loggers,  enable  temperature 

recording  in  harsh  conditbns. 

Single  channel  temperature 

recorders. 

TG-3100  only  $115! 

Tinytag  Ultra  ^ Ether- 10 

Tinytag  Ultra  -   A   range  of  low 

cost  temperature  and  humidity 

data  loggers  designed  for  moni- 

toring indoor  environmental  con- 

ditions. Custom  design. 

TGU-0Q17  only  $115! 

Ether -10  -   UDP/IP-controlted24 

X   digital  I/O  board.  3x  6-bit  TTL 

ports  each  independently  pro- 

grammable. Connects  to  any 

TCP/IP  Ethernet  network. 

Ether  -10  24  from  $00! 

Tinytag  Extra  Intrinsically  Safe  Logger  Ventrix  25FSS  Motion  Detector 

Tinytag  Extra  -   Lew  cost  tem- 

perature and  humidity  data  log- 

gers housed  in  robust,  water- 

proof cases.  New  waterproof 

from  $130! TOX-3060 

Intrinsically  Safe  -   NEW!  A 

range  of  temperature  and  humidity 

recorders  with  ATEX  accredrta- 

tbn.  Sing  and  dual  channel  tem- 

perature and  humidity  recorders. 

TGIS4KH7  from  $255! 

Vert lix  25FSS  -   new  l2V-powered 

fantess  1   GHz  VIA  Eden  PC  system 

wth  no  mwhg  parts  -   kfeal  for  auto- 
mobile applications.  2GB  CFstorage 

IQS’  x   72’ x2’ aluminum  hoLshg. 

§7040769  from  $1044! 

Watch  it  -   turns  VCR  into  an 

intelligent  video  motion  recorder. 
Add  to  existing  security  system 

for  auto- recording  movements 

(intruders!}  on  any  VCR 

VMD19-M  only  $155.70! 

AudioWave  ^   FrontDesi 

r ■   Audio  Wave  -   Software  turns  your 

I   Soundcard  into  a   Sweep 

I   Generator!  Easy-to-use  digitally- 

I   control  led  iLF-s  igna  i-ge  nerator, 

I   1   Hz-20kHz.  Great  for  service  calls! 

I   AudioWave  from  $50.05! 

FrontDesign  -   software  for 

designing  profess  onal-tooking 

front  panels  -   with  a   host  of  draw- 

ing functions.  Print,  mill  or 

engrave,  or  ex  port  final  at  600  dpi . 

FrontDesign  from  $70.05! 

Digital  ProfiLAB  -   Easy-iBe  Logic 

Sim/Haidware  Control  software  - 

without  programming!  Circuit,  logic 

and  front-panel  simulatbn,  and 

hardware  cortrol,  experiments. 

Dig ital -ProfiLAB  from  $70.05! 

s PLAN  -   easy-to-use  CAD  pack- 1 

age  for  qubkly  and  neatly  draw- 

ing electronic  and  electric  circuit! 

diagrams.  Beginners  can  create  a   | 

perfect-looking  diagram  qubkly! 

s PLAN  from  $70.05!  I 

First  time  customers $10.00  Off  fiJse  often youn  firsl  j   cp103 

order  |   | 

On  orders  of  $40  or  more 

“I  received  the  USB  kit  today,  and  5   min  later  I 
was  up  and  running  with  my  USB  test  program. 

That  was  easy!”  (J.C.) 

Sftdlg  Co.  Inc. 
p:  585-385-1750  f:  585-385-1768 

www.sael ig .com/ad/ nv 7 0 5 . ht m   *   I nf o@  s   ae  I ig .cam 

(Not  available  with  any  other  offers) 

ALSO:  SCALABLE  LED  DISPLAY  PANELS,  TEMP-HUMIDITY 

MQNfTORS,  THERMOCOUPLE  PC  ADAPTERS  ENVIRONMENT  \ 

MONITORING  SYSTEMS  EDUCATIONAL  SCIENCE  PROJECTS 

GRAPHCS  SOFTWARE  AutoCAD  PROGAMMING  COURSE  USB- 

PIC  BOARDS  FLASH  PROGRAMMERS  -IF  YOU  DONT  SEE  WHAT  I 

YOU  NEED  MAYBE  WE  CAN  FIND  IT  FOR  YOU? -ASK  FOR  SALES! 



Nu
ts
  

&  
 

Vo
lt
s 

Selected  Titles  for  the  Electronics  lobbyist  and  Technician-— 

The  Nuts  &   Volts  Hobbyist  Bookstore 

Microcontrollers 

Programming  &   Customizing 
PICMicro  Microcontrollers 

by  Myke  Predko 
This  book  is  a   fully 

updated  and  revised 
compendium  of  PIC 

programming  informa- 
tion. Comprehensive 

coverage  of  the 

PIC  Micros1  hardware 
architecture  and  soft- 

ware schemes  will 

complement  the  host 
of  experiments  and 

projects  making  this  a   true  "learn  as  you 
go"  tutorial.  New  sections  on  basic  elec- 

tronics and  basic  programming  have  been 
added  for  less  sophisticated  users,  along 

with  10  new  projects  and  20  new  experi- 
ments. The  CD-ROM  contains  all  source 

code  presented  in  the  book,  software  tools 

designed  by  Microchip  and  third  party  ven- 
dors for  applications,  and  the  complete 

data  sheets  for  the  PIC  family  in  PDF  for- 
mat. $4  9.95 

OOP  Demystified 

by  James  Keogh  /   Mario  Giannini 

Learn  object-oriented 
programming  in  no  time 
with  help  from  this 

ea  sy  -to  -unde  r   stand 
guide,  ideal  for  novice 

and  expert  program- 
mers alike.  Learn  about 

attributes  and  methods, 

inheritance,  polymor- 
phism, real-world  and 

case  modeling,  object-oriented  program- 
ming languages,  and  much  more.  Each 

chapter  ends  with  a   quiz,  culminating  in  a 
final  exam;  at  the  end  of  the  book  so  you 
can  test  your  knowledge.  Si  9.95 

Robotics 

Mechatronics  for  the  Evil  Genius 

by  Newton  C.  Braga 
The  popular  evil  genius 

format  provides  hobby- 
ists with  a   fun  and  inex- 

pensive way  to  learn 
Mechatronics  (the 
merger  of  electronics 
and  mechanics)  via  25 
complete  projects. The 

projects  include  a 
mechanical  race  car, 
combat  robot,  ionic 

motor,  electromagnet,  robotic  arm,  light 
beam  remote  control,  and  more.  Also 

included  are  parts  lists  and  a   tool  bin  for 
each  project.  Mechatromcs  for  the.  Evil  Genius 
covers  all  the  preparation,  needed:  to  begin 

building,  such  as  how  to  solder,  how  to  rec- 
ognize components  and  diagrams,  how  to 

read  a   schematic,  etc.  $24.95 

60 

CNC  Robotics 

by  Geoff  Williams Written  by  an 

accomplished  workshop 

bot  designer/builder, 
CNC  Robotics  gives  you 

step-by-step,  illustrated 
directions  for  designing, 
constructing,  and  testing 

a   fully  functional  CNC 
robot  that  saves  you 

80%  of  the  price  of  an 
off-the-shelf  bot  —   and  can  be  customized 
to  suit  your  purposes  exactly  because  you 
designed  it.  $34.95 

Robotics  Demystified 

by  Edwin  Wise 

McGraw-Hill's Demyst/fled  titles  are  the 
most  efficient,  interest- 

ingly written  brush-ups 
you  can  find.  Organized 
as  self-teaching  guides, 

they  come  complete 

with  key  points,  back- 
ground! information, 

questions  at  the  end  of 
each  chapter,  and  even 

final  exams. This  complete  self- teaching 
guide  takes  an  introductory  approach  to 
robotics,  guiding  readers  through  the 
essential  electronics,  mechanics,  and  pro- 

gramming skills  necessary  to  build  their 
own  robot.  $1  9.95 

robotics 
DeMTSTiFieD 

□pen  SiurGB  HMCt and 
PrncesE  Cnmrn  Cnnkbort; 

Open-Source  Robotics  and 
Process  Control  Cookbook 

bv  Lewin  Edwards 

In  this  guide,  Lewin 
Edwards  demonstrates 

efficient  and  low-cost  open 
source  design  techniques, 

covering  end-to-end 
ro b ot i   c/p ro c e ss  c o ntrol 
systems  using  Linux  as  the 
develop ment  p latfo  rm ,   wi th 
extensive  information  on 

free  compilers  and  other  tools.  Specifically, 

the  book  targets  development  of  real-time 
physical  system  controls  using  Atmel  AVR 
microcontrollers  communicating  with] 

Linux-based  PCs  for  overmonitoring.  Code 
examples  are  given  to  provide  illustrations 
of  tasks  described  in  the  text. The  CD- 
ROM  contains  all  the  code  used  in  the 

design  examples,  as  well  as  useful  open- 
source  tools  for  robotics  and  process 
control  system  design.  $49.95 

WE  ACCEPT  VISA,  MC ,   AMEX, 
and  DISCOVER 

Prices  do  not  include  shipping  and 

may  be  subject  to  change. 
Ask  about  our  10%  subscriber 
discount  on  selected  titles. 

Electronics 

Sensor  Technology  Handbook 

by  Jon  Wilson 

Without  sensors,  most 

electronic  applications 
would  not  exist. The 

importance  of  sensors, 
however,  contrasts 
with  the  limited 
info  r   mati  o   n   aval  I   a   ble 
on  the  mi.  This  volume  is 

an  up-to-date  and 

comprehensive  sensor- reference  guide  to  be 
used  by  engineers  and  scientists  in  industry, 
research,  and  academia  to  help  with  their 
sensor  selection  and  system  design.  It  is 
filled  with  hard -to -find  information, 

contributed  by  noted  engineers  and 
companies  working  in  the  field  today. The 

Sensor  Technology  Handbook  will  offer  guid- 
ance on  selecting,  specifying,  and  using  the 

optimum  sensor  for  any  given  application. 

The  editor-in-chief,  Jon  Wilson,  has  years 
of  experience  in  the  sensor  industry  and 

leads  workshops  and  seminars  on  sensor- 
related  topics.  $99.95 

Practical  Electronics  for  Inventors 

by  Paul  Scherz 
The  first  edition  of 
Practical  Electronics  for 

Inventors  was  phenome- 

nally successful  and 

popular  among  elec- tronics hobbyists  and 
“tinkerers."  This  is  a 

fairly  “tight"  group,  and 
when  they  noticed 
some  errors  in  the 

book,  they  were  fairly 
vocal  in  wanting  to  see  errata. The  result? 
A   new  and  improved  book  that  has  been 

completely  updated,  with  several  readers’ suggestions  for  improvement  incorporated 
inside. These  new  additions  will  make  this 

title  even  MORE  appealing  to  the  loyal 
ma  rket.  $39.95 

Basic  Electrical  Installation  Work 
Fourth  Edition 

by  Trevor  Linsley Basic  Electrical 
Installation  Work  has 

helped  thousands  of 
students  to  gain  their 

first  qualification  in electrical  installation. 

Now,  in  its  fourth  edi- 
tion, this  book  has been  completely 

restructured  to  pro- 
vide a   specific  match  to 

the  requirements  of  the  Installation  route 
of  the  2330  Level  2   Certificate  in 
Electrotechnical  Technology  from  City  Ss 

Guilds,  and  will  also  prove  an  essential  pur- 
chase for  students  of  the  Level  2   NVQ  in 

Installing  Electrotechnical  Systems  (2356). 

$26.00 
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Call  1-800-783-4624  today!  Or 
order  online  at  www.nutsvolts.com 

Basic  Electronics 

by  Gene  McWhorter  /   Alvis  J.  Evans 

Wouldn’t  you  like  to 
know  about  the  electri- 

cal or  electronic  effects 

which,  many  times,  we 
can  neither  see  nor 

feel?  Find  out  how  elec- 
tronic circuits  are  used 

to  amplify,  transmit, 

receive  and  detect  sig- 
nals, or  make  decisions, 

or  are  combined  to 

make  computers,  controllers,  and  memo- 
ries. Basic  Electronics  explains  electronic 

fundamentals  using  easy -to -read,  easy-to- 
understand  explanations  coupled  with 
detailed  illustrations.  It  brings  seeing  and 
doing  together  for  a   very  meaningful 
learning  experience,  and  delivers  practical 
applications  at  the  same  time. This  book 

contains  worked-out  examples  within  the 
text  to  solidify  understanding  of  specific 
ideas, and  quizzes  and  problem  sets  at 
the  end  of  each  chapter  to  complete  and! 
reinforce  the  learning  cycle.  Basic  concepts, 
device  and  circuit  fundamentals,  and  circuit 

applications  provide  full -scope  coverage  of 
electronics  in  I   I   chapters.  SI  9*95 

UMm 

Engineer’s  Mini  Notebook Collection 

by  Forrest  M.  Mims  III 

Vbft/me  /   features 
more  than  two 
dozen  555  timer 

circuits  that  you 
can  build. 

SI  2*95 

VoJume  2   —   Study 
rain,  lightning, 

clouds,  sunlight, 

water,  temperature, 
and  much  more! 

SI  2*95 

AH  F°«r
 Voluwf* 

$46,00
 ElkiErtKiit      1   W 

Clrculti  *   Project! 

Volume  3   —   Learn 
about  important 
sensors  and  use 

them  to  build  cir- 
cuits and  projects. 
$12*95 

Volume  4   includes 

frequently  used 
electronic  formulas, 

tables,  circuit 

symbols,  and  more! 
$12*95 

Build  Your  Own  Electronics Workshop 

by  Thomas  Petruzzellis 77?  e   Electronics 

Workbench  was 
created  to  assist  the 
newcomer  in  the 

field  of  practical 
electronics  through 
the  creation  of  a 

personal  electronics 
workbench.  It  is  a 

place  specially 

designed  so  that readers  can  go 

there  to  work  on  an 

electronic  project,  such  as  testing 
components,  troubleshooting  a   device,  or 

building  a   new  project. The  book  includes 
invaluable  information,  such  as  whether  to 

buy  or  build  test  equipment,  how  to  solder, 
how  to  make  circuit  boards,  how  to  begin 
to  troubleshoot,  how  to  test  components 
and  systems,  and  how  to  build  your  own 
test  equipment,  complete  with  appendix  & 
resources,  etc. This  is  THE  book  for  anyone 
entering  the  field  or  hobby  of  electronics. 

$29.95 

Digital  Signal  Processing 
bv  Andreas  Anton iou 

Dig/fa/  Signal  Processing 
—   an  up-to-the-minute 
textbook  for  junior 
and  senior  level  signal 

processing  courses  and 
senior/graduate  level 
digital  filter  design 
courses  —   uses 
MATLAB  and  the  CD- 
based  DSP  Lab  to  allow 

students  to  interactive- 

ly learn  the  fundamen- tals of  DSP  and  filter  design.  $1  15*00 

PC  DOCTOR  S 

JixitVQursetf 

The  PC  Doctor’s  Fix  It Yourself  Guide 

by  Adrian  Kings  ley- Hughes In  The  PC  Doctors  Fix 
It  Yourself  Guide, 

you  get  advice  and solutions  for  solving 

a   myriad  of  PC  prob- 
lems, including  expert 

tips  on  researching 
solutions  on  your 

own.  Learn  how  to 

maintain  your  com- puter, keeping  it 

in  good  working 
condition,  and  how  to  upgrade  and  install 
new  software  safely. Troubleshoot  Linux, 

Windows,  and  personal  devices,  use  the 
Internet  effectively  as  a   problem -solving 
tool,  get  up  to  speed  on  computer  security, 
and  set  up  small  home  and  wireless 
networks. The  companion  website 

provides  additional  support.  $29*99 

Embedded  Ethernet  and 
Internet  Complete 

by  Jan  Axelson 
Learn  how  to  design 

and  program  devices that  host  Web  pages, 

send  and  receive  e- 
maif,  and  exchange  files 
using  FTP  Put  your 
devices  on  the  Internet 

and  monitor  and  con- 

trol your  devices  from across  town  or  around 
the  world.  Or  create 

private,  local  networks  that  enable  your 

devices  to  share  information,  send  com- 
mands, and  receive  alarms  and  status 

reports.  Plus:  learn  about  Ethernet  con- 
trollers, hardware  options  for  networks, 

networking  protocols,  and  how  to  keep 

your  device  firmware  and  data  secure. 

$49*95 

Embedded 

ETHERNET 

AWEJ 

INTERNET 
COMPLETE 

Dfiigning  nnet 
Pr&gntmmmg 

Small  Devins 
for  Nrtu  rtiug 

Home  Computing 

USB  Complete,  Second  Edition 

by  Jan  Axelson Every  recent  PC  lias 
Universal  Serial  Bus 

(USB)  ports.  In  USB 
Comp Jere,  Jan  Axelson 
shows  how  to  design 

and  program  devices 
that  use  USB  to  com- 

municate with  PCs. 
Learn  how  to  select  a 
USB  controller  chip 
that  fits  your  project 

and  budget,  how  to  write  program  code  to 
manage  USB  communications  in  your 
device,  and  how  to  write  Visual  Basic  and 

Visual  C++  applications  that  exchange  data 

with  your  devices.  Explore  how  the  inter- 
face works  from  the  ground  up  and  learn 

how  to  create  devices  that  communicate 

reliably  with  all  PCs.  $49.95 

High  Voltage 

Homemade  Lightning:  Creative 
Experiments  in  Electricity 

by  K,  A,  Fond 
Enter  the  wide-open 
frontier  of  high-voltage 
electrostatics  with  this 

fascinating,  experiment- 
filled  guide. You  II  discover 
how  to  make  your  own 

equipment  how  electricity is  used  in  healing,  and 

how  experiments  in  high 

potential  physics  work! 

$24*95 

If  you  don’t  see  what  you  need  here, check  out  our  online  store  at 

www.nutsvolts.com  for  a   complete 

listing  of  the  titles  available, 
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CLASSIFIED  ADVERTISING 

$50,00  Per  Inch  —   No  extra  charge  for  color  (Limited  time  offer). 
Classified  ads  must  be  paid  in  full  prior  to  the  dosing  date, 

Visa/M  C/Am  ex  accepted.  Payment  for  ads  received  after  the  closing 

date  will  cause  the  ad  to  be  placed  in  the  following  issue^  at  our 

discretion.  Minimum  charge  is  one  inch  with  half-inch  increments. 

No  proofs  will  be  sent,  Ads  to  be  typeset  by  Nuts  8c  Volts  must  be 

received  by  the  closing  date.  Supplied  ads  must  be  received  by  the 
artwork  due  date. 

Call  the  office  at  95  1-371  -8497  or  Email  c   las  sad  s   @   n   u   ts  volt  s   .com 

for  dosing  dates,  available  sizes,  and  special  prepay  discount  offers. 

Satellite 

4DTV  •   C-band  •   Ku-band 

MPEG-2  •   DISH  •   DIRECTV 
We  carry  a   full  line  of  systems, 

upgrades,  replacement  parts,  more! 

Get  rt  all  with  just  one  call! 

800-500-9275 

FREE  Satellite  TV  Buyer's  Guide 

&   Sky  vision' www.  s   kyvi  sion  .com 

Business  For  Sale 

FOR  SALE! 
Electronic  control 
devices  company 
Marketing  on  internet 

Profitable 

PMJ  PRODUCTIONS 
570.586.7095 

Vacuum  Tubes 

WANTED 
To  buy  COMPLETE  Vacuum  tube 

collections,  ANY  quantity. Will  buy 

new,  new  w/o  boxes,  and  used. We  buy 

all  types  and  will  not  cherry  pick  your 

collectlon.Wl  travel  to  inspect  and 

pick  up  large  hoards. 
Paul, Sound  Ideas, 32 1 5   NW  13th 

Street,  Gainesville,  FL  32609. 

pwb@  sound  ideasstereo,com 

•please  list  tubes  in  the  note  line 

of  your  email 
352-378-G 192 

FAX  #1  352-371- 179 1 

FAX  #2  352-336-682 1 

(10  arn-7  pm  EST  M-F  10  am-5  pm  Sat) 

Antique  Radio 

AWA 
Antique  Wireless  Association 

The  original  and  largest  historical 

radio-collector  group. 

Publishes  AWA  Jourmt  cohering  history, 
restoration,  broadcast  receivers,  ham  radio, 

telegraph,  radio  meets,  and  more. 

$20/yr  USA 
$25/yr  elsewhere 

Check  us  out  at 

http;// w   w   w.ant  iq  uew  I   ne  I   e   r   g 
or  PO  Box  I   03,  Dept.  A 

Stafford,  IMY  14143 
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Microcontrollers 

MicroStamp  11 
World's  Smallest  68HC11 
Microcontroller  Module! 

*   teJfarrtefjy 

*   microrobotics 
*   smart  toys 

*   animatroniis 

m   model  railroading 

*   home  automation 

'   I 

*   tiny  (1  by  1.4  in.) ,   light- weight  (D.5  oz.) 
*   on-beard  5V  reg.,  crystal,  &   reset  chip 
*   choice  of  BK  or  32K  EE  PROM 

*   or  32  K   RAM  +   32  K   EEPROM  (64  K   version) 

*   SCI ,   5   Pi,  output  com  pa  re  and  input 
Capture  channels,  timer,  pulse  accumulator 
*   all  14  I/O  lines  and  2   interrupt  lines 

brought  out  to  versatile  2D-pln  connector 
*   program  In  BASIC,  assembler,  or  C 
*   easy  code- loading  with  Docking  Module 
*   Starter  Packages: * 

*   BK  EEPROM  [#M51 15PBK)   $45 
*   32K  EEPROM  (#M511  5P32K)...$77 
*   32K  EE/32K  RAM  [M511  5P64K)$9D 

T   JntrJudtes  MlcroStampi  1,  manual,  PC  soft- 
ware  (asse/nitfers,  SBiASIC  compiler, 

Micro  Load  utility,  and  sample  programs), 
serial  cable.  Docking  Module,  &   accessories. 

www.technoloqica larts.com 

Toll-free  (USA  &   Canada): 
1-877-963-8996 

Visa  -   MasterCard  -   Discover  -   Arnex 

Got  an  idea? 

Get 

A   modular  way  to  think 
about  PIC  prototyping. 

W   W   W   ,5  pectroTEC  H ,   net 

PIC®  Microcontroller 
Books 

4   Titles 
Beginner  to  Advanced 
Table  Of  Contents 

Ordering  Info 
On  Web  Site 

http:ritoww.$q-1  .com 

£Q<M@£ 
ELECTRONICS 

(208)  664-4115 
Hayden,  ID  USA 

The  Future  of  Robotics  is 
at  Your  Fingertips! 

Subscribe  Today! 
www.  servo  m   am  zlne.com 

HurJwutk 

*   zjJlHuiuj 

tfard-to-fihd 
Printer  fit  (Worts 

Design/  Engineer ing  Services 

Plans/Kits/ 

Schematics 

Computer 
Hardware  Wanted 

Printer  Supplies 

INKJET  CARTRIDGES 

Test  Equipment 
AT  DISCOUNT  PRICES 

Write  tor  price  list  or 
check  oiii  our  web  page. 

H.T.  Orr  -   Comptrter  Supplies 

249  Junrrrt*  Why 
Placentia*  CA  92870-2216 

TOLL  FREE  1-806.377-2023 

LOCAL  714-528-9822 
FAX  714-993-6216 

email:  Htorr@aoLcom 

http://uM  rs.ad  el  phi  a ,   net^htorr www.99  d   ol  I   a   r   co  mpu  te  r.  com 

DEC  EQUIPMENT 
WANTED!!! 

Digital  Equipment  Corp. 
and  compatibles. 

Buy  -   Self  -   Trade 
Call  Key  ways  937-847-2300 
or  email  b uyer@keyways.e o m 

*   Circuit  board  layouts 

*■  P robohjpe  assembl  ies 
WWW.0SPREYELECTR0NICS.C0H 

Convert  your  sketch  or  print  Into  a   quality 

pch  tor  a   reasonable  price  Visit  us  on 
the  web  or  call  Osprey  Electronics  at 

(206)664  1089  (USA.) 

INKJET  REFILLS 

Piuduoi  U Eafcjif 

Triple  Decker  3-in-1 resists  nce/ca  pacha  nee 
decade  box 

m 

IVkITS&CHIPS&CODE 

SINCE  1974 

•   ONE  $$$  PARTS  KITS: 

$1.00  =   20ea  1N4148  DIODE 

•   BREADBOARDS  (j)42x0.i  ") 

$2.00  =   1   ea  BB2  (2. 4x1. 4-") 
$3.00  =   1   ea  BB3  (3.9x1. 8") 
$4.00  =   1   ea  BB4  (3.8x2.4’  ) 

$5.00  =   1   ea  BB5  (4.9x2.9”) ea.  POSTPAID  (USA  ONLY) 

INDUSTRIAL  VENTURES 
POB  245 

132  E.  PROSPECT  STREET 

WALDWICK,  NJ  07463-9245 
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Security Components 

www-m.atc-Q.CQin 
4   Channel  Network  DVR 

/F  Solution  DVR-2200 -W 

$45Sf/ea 
30fpsMI  size/120 

fps  quad  size;  Up 

to  250  GO  opt^ai  HDD.  Dynamic  o*  ststisbc  IP 
Internet  accessible,  Wavelet  compression  format; 

A'arm  mpufloutpur  Video  loss  detection  Multiple 
quick  search;  POP/PIP;  RS-232  RS-4B5comm 

{@00}719-9&0S  sale$@roatcixconi 

18  Ch  12^'KwwDiMribSlior  Bo* S99/ea  12VDC  ra&ufated.Tfliai 

currant  6A/:&  outputs.  333 

mA  per  terminal,  ifl  tafmir>sl 
blocks,  Fuse  on  each 
channel,  ifl  female  power 
connectors  on  PCD  board 

for  easy  connect  to  camera 

J.S"H  X   3.5nD 

<000)719-9605 

Rf  PARIS'  CO. 
From  Milliwatts  to  Kilowatts =m 

Tubes,  Transistors,  Power  Components. 

Email:  rfp@rfparts.com  •   Web:  www.rfparts.com 

800-737-2787  Fax  888-744-1943 

ionsumertronicsjiri 
Hi-Tech  Survival  Offers! 
Electronics,  security,  energy, 
computers,  Net,  phones,  medical, 
legal,  financial, weird.  Cat.$1 

SPY  EQUIPMENT 

BEST  PRICES  GUARANTEED 

on  CCTV  and  counter  spy 

products / 914.699.2294 

www.mieleciromcs.ctim 

Boating  Point  Coprocessor 
12 C   to  400  kHz 
SPI  to  4   MHz 
32-bit  IEEE  7S4 
3 2 -bit  integer 

Math  Functions 
User  defined  Functions 

3-pin  DIP  or  SMT 
www  ■   mi  cro  m   eg  a   co  r   p .   co  m 

2 SC  1969  2SC2879  SDI446  2SC2290 

See  our  website  for  other  products 

www«westgateparts»com 

Westgate  1-800-21  3-4563 

www.matcQ.CQm 
Real  Time  4   Channel  PC  Based 

Digital  Video  Capture  Card 
In  femef  Accessa  fete 

Fteal  Time  PVRC-TD* 

3000  fes.  320  x   240.  Local  A 
Remote  PT2  control,  4   BMC 

*   Video  I   n   put,  S/W  included 
>oa /ea  piugendp^y 

<000)719-9605  salesjamatco-cotri 

electronics  forums! 
www.nutsvolts.com 

Do  You  Need  LEDs? 

Cheaper? 

www.abctronics.com 

Business  Services 

Do  You  Repair  llectronicsP 
For  only  S   9,95  a   month,  you  It  receive  a   wealth  of  information; 

Repair  data  for  TV,  VCR ,   monitor,  audio ,   camcorder ;   &   more. 

Over  100,000  constantly  updated  problem /solutions  plus... 

*   TeehsChat  live  chat  room.  *   UL/FCC  number  lookup. 

•   Private  user  discussion  forums,  *   Hot  lips  bulletin  board. 
»   Automated  email  list  server.  *   Manufacturer  information. 

To  access  RepairWorld.  direct  your  internet  browner  to  http:  i/www.  repairworldcam 

RepairWorld.com 
Electronix  Corp.  1   Herald  Sq.  Fairborn,  OH  45324  (937)  878-9878 

>   Speakers  ,-•••• 

Electronics 7 

Connectors 

MV  Accessories 

Call  for  a   Free  Catalog 
1-800-338-0537 

or  visit  us  al 

parts-express.com 
SOUCE  CODE:  NVM2 

Speakers 

FREE  E   20  P g   CATALOG 

Electronic  components,  kits, 

test  equipment,  tools,  and 

supplies  for  hams,  hobbyists, 

and  businesses.  Many  hard-to- 
find  items  like  variable 

capacitors,  vernier  dials,  coil 

forms,  magnet  wire,  and  toroids. 
Ocean  State  Electronics 

www.oselectronics.com 

Barometric  Module 0-5V  analog  out 

Linear  response, 
20'  or  better  resol. 

Range:  -500  to  20K' 
Use  on  science  projects, 

kites,  balloons,  planes, 

flight  recorders. 

Military  Surplus 

ELECTRONIC  MILITARY  SURPLUS 2000  WATT  SOLA  REGULATOR 

FAIR  RADIO  SALES 

Sola  CVS  2000  Watt  Constant  Voltage  I 

TtansFotmof  provides  a   very  well  tegu-  I 
loted  si  nusoida  I   wav  eform  that  is  iso-  I 
lated  from  variations  and  disturbances  I 
in  the  input  voltage.  Also  provides 

/   isolation  and  step-up/step-down  to 
allow  For  various-  inpi.iVoutpi.it  voltages. I 

In  put  95-1  ®   l   75- 23 -VI  90-26 CY9 90-520 
60  Hi.  Oulput  1 2&'240YAC  60  Hi 

2000V A.  17.31511.4x9.6,  115  lbs  th.  Unused,  S300 

Y.--- 
WHEATSTONE  BRIDGE 

ZM-4  Wheatstone  Bridge  used 
to  measure  DC  resistance. 
Resistance  measurement 

WEBSITE:  fairradio.com 

E-MAIL:  fa  irradio  (3fairradio.com 

PHONE:  419-227-6573 

FAX:  419-227-1313 

2395  St  Johns  RD  -   BOX  1105 

Lima,  OH  45802 
VISA,  MASTERCARD,  DISCOVER 

Address  Dept  N/V 

stitution  box  it  is  adjustable  in 

1   ohm  steps-  from  0-10110 ohms.  The  current  limit  of  the 

resistors  is  16-500ma  depend- 
ing on  setting.  Galvanometer  indicates  balance  in  test 

circuit.  Requires  three  "0"  batteries.  Also  £2.5  to  200 YDC  for  more  accurate  readings  above  1   000  ohms. 
5. 6*7.3  *9.-9.  12  lbs  sh.  Used  Reparable.  S34.50 
Used  C hec ked .   £49. 50 :   Ma nuafre pro .   £1 2.00 

Allow  money  Tor  shipping  on  merchandise. 

SEND  FOR  OUR  LATEST  CATALOG  !! 

CCD/Cameras/ 

Video 

USB  2.0  Camera  module  with  SDK 

Mega  pixel  high-speed  USB2J  camera  module. 

Capture  size  from  120x240  to  12110x1024  at  real 

time  speed.  Complete  SDK,  hitrhly  customizable 
and  flexible.  On  hoard  hardware  resources.  Price 

from  W   to  $169.  Suitable  for  all  kinds,  of 

computerized  image  capturing  project. 

For  more  information,  visit  our  website 

wwJclab.camcra.com 

Batteries/ 

Battery  Chargers 

Smart  Battery  Charger 
FOR  GEL- CELLS  or 
LEAD  ACID  BATTERI 

Ni 

imv 

New  & 

Improved 
Features:  Precision  temperature  tracking  voltage 
reference  &   three  mode  changing  sequence. 
Standard  kil  is  for  12V  ®   1/2  or  1   Amp.  user 
selectable.  Can  be  connected  to  Ihe  ballery 
indelinately,  will  nol  over-charge.  Weighs  2   pounds 
and  measures  4’"W  x   5'ff  D   x.2W  H.  Finished 
enclosure  included  in  kit. 

Complete  Kit  WIEO-KITi   S59.9E 
Assembled  &   Tested  (I150ASY)   $79.95 

CA  ReSdenls  add  7.75%  sales  lax.  S5H:  £7.50  (hsuredi 

Foekji  orders  add  2D% 
wvjw.a-aenaineerinq.com A&A  Engineering  23 

2521  Vi.  Ur  Palma  h   *   Anaheim.  CA  92501 

(714)  BS2-2114  *   FAX:  (714)  952-3280 
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News  Bytes 

ProcessLi  brary.com 
On  Track  to  Serve 

Up  100,000,000 

Solutions  in  2005 

Uniblue  Systems  Ltd,  has  updated PiocessLibrary.com  —   a   free, 
content-rich  website  full  of  information 

about  the  spyware,  adware,  Trojan, 

and  virus  threats  to  Windows,  as  well 

as  information  about  Windows  system 

processes  and  common  applications. 

Since  its  launch  in  September  of  2004, 

ProcessLibrary.com  has  added  more 

than  2,500  process  definitions. 

ProcessLibrary.com  enjoys  more  than 
300,000  individual  searches  per  day, 
and  has  become  a   vital  resource  for 

people  who  want  to  protect  themselves 

against  virus  attacks,  privacy 

invasions,  and  other  online  threats. 

Firewalls  and  anti-virus  software 
are  necessary  tools  for  keeping  your 

PC  safe.  To  supplement  these  security 

tools,  ProcessLibrary.com  has 
information  about  the  invisible 

processes  that  run  silently  on  your 

computer  every  time  you  start 
Windows.  Some  of  these  programs 

CLASSIFIEDS 

Connectors  Wire/Cable 

The  RF  Connection 
213  N.  Frederick  Ave„  Ste,  I   INV 

Gaithersburg,  MD  USA  20877 
http://www.ther  fc  .com/ 

Complete  Selection  of  M/L-Spec  Coax^ 
ftf  Connectors  And  fteiays 

UG-2 1 B/U  N   Male  for  RG-2 13/214  .$5.00 
UG-2ID/UM  Male  for  RG-21 3/214  ,$3,25 
N   Connectors  for  99 1 3^16x14X179096 

UG-2  IB/99 1 3   ....,$6,00/  Pins  Only..  ....$1.50 
UG-2 1   D/99 1 3   „$4.00  /   Extra  Gasket.$G.75 

Amphenol  83- ISP- 1 050  PL- 259  $0.90 
UG-1 76/U  Reducer  RG-59/8X,  $0.25 

or  5/$  1 .00 

UG-1 75/U  Reducer  RG-58/58A,  $0.25 
or  5/$  1 .00 

Silver  Teflon  PL-259/Gold  Pin,  $1.00 
or  l0/$9.00 

MIL- Spec  Coax  Available  (Teflon.  PVC  1 1   A) 
New  Product  Belden  99 1 3F-  99 1 3   with 

High  Density  PE  Foam  dielectric, 
stranded  center  cond.  and  Duobond 

III  jacket  $0.S0/ft  or  $76.00/ 1 00ft 
Also  New  9092,  RG8X  with  Type  II  Jacket. 

Intro  Price   $23 .00/ 1 00ft 

Call  for  Specials  of  the  Month 
Full  Line  of  Audio  Connectors  for  I   com, 
Kenwood,  and  Yaesu 

8   Pin  Mike  FemaJe  $2.50 
8   Pin  Mike  Male  Panel  $2,50 

13  Pin  DIN  for  Kenwood  $2.75 

8   Pin  DIN  for  Icom  $1.00 
8   Pin  DIN  for  Kenwood  $   1 .50 

Prices  Do  Not  include  Shipping 

Orders  800-783-26*6 

Info  30 1 -840-E477 
FAX  301-869-3680 

Robotics 

ROBOTIC 
CONTROLLERS 

Robot  Bases.  PIC,  OQPIc,  Stamp 

and  servo  controllers.  New  Walking 

Mathm  e   Control  ter*  Chips,  kits, 
assembled. 

www.orEcofntech.com 

I-IJ320  SOP in-68Pin-R0Pi n 

]   In  8   Iky  Cast1  Enclosures 
Adapters  Cables  Term  jna  Lots 

Low  Priees  -   Qty  Discounts' 
(Alsu  FireWire,  IfSB,  Video) 

www.mepb.Ciim 

ARobot  Kit  from  Ar rick 

Robotics  uses  the  Basic  Stamp 

II. Quality  metal  construction. 

Easy  to  assemble  and 

very  expandable. 

$235+00 
www»robotlcs»com/arobot 
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Hitt  Consulting 
"SX-Video  Module11 

Serial  In  -   B/W  Video  Out 
Perfect  for  PIC  or  Stamp 

Miscellaneous 
Electronics  For  Sale 

OVER  4,300  ITEMS  I!N  STOCK 

Surplus  &   Refurbished 
Electronic  Equipment 
Parts  &   Accessories 

Audio,  Comiiiunii^^n,  Computer,  Telephone,  & 

Video  Equip  moist-  ftopflir  Parts  %   Service  Manuals- 

SMC  ELECTRONICS 

www.  s   m   cel I   ect  ro  n   ics.com 

On  Sole  Now 
Cordless  Telephone  Battery  Packs 

SO  -   75%  OFF  RETAIL  PRICES! 

Simplifying  the  PIC 

prototyping  process. 
EpectroBUS  |   SpectroLCD  |   BpectroKey 

BpectroCOM  |   BpcctroICBPA  |   BpectroPRO 

WWW.SpectroTECH.net 

WM.s&Vmaqazitv.  cam 

*■ 

Audio/Video 

www.matco.com 
VGA  to  Video  Converter 

ULT-20OO 

SBSfea 

Use  big  video  screen 
as  PC  monitor 

Capture  PC  images 
on  video  recorder 

24 bit,  16.7  mil  colors 

Video  to  VGA  Converter 

VGA-B02 

-   Display  Composite 
Video  or  S-Video 

sigal  on  PC  monitor -   Works  w/  or  w/out  PC 
-   Stereo  Audio  amp. 

-   24bit,  16.7  mil  colors -   Powered  by  5   VDC 

(800)71 9-3605  salesgirl  ate  o.co  m 

$69/6  3 

Amateur  Radio 

ZAP  CHECKER  MODEL  270 

WIRELESS  INSTALLATION  METER 

v?  foi  WIFI,  WLANs 
ASUFWHLLANCE 

r~~~  1   Ants  and  Wgns  Antennas 

'Teste  Transmittef/Antenna  Outpun 
■Measures  Ssaelire  Rf  and  PH 

-   klenlHles  HOT  and  COED  spats 
■■  Finds  H^ker  Sites finale  Leak 

■   OpIlmoH  Hub  FteetriMil 
■ISCHrAit 

ALAN  BROADBAND  C0l 
S3  MCHiT,  ̂ EDWOGO  Cirr.CA  MOW 

TTL  ISO]  3SHSir  W-m  WWW 

WWWiAPCHECKeR.COM 
PROFESSIONAL  EAVESDROPPING  DETECTOR 

2.4  GHz  IUG3  detected  of  100  *   feet IA?  CHECKER  ^ 
MODEL  270  ̂  

*   OErElMIMES-  EISEdlON 

*   EJJFEI  FAt- R ELD  DETECTION 

•   HOWESIMPiNFOiHTJlOCAIION 

*   IDMHe  ■   4.5  GHilANDNDIH.  ■   K   dim  si  2.4  Chi 

ALAN  BROADBAND  CO. rAi  [m  &nw 

WWW.ZAFCHECKER.COM 

Specialists  in Au^io  Electronics 

great  designs  since  1957 

TDL®  Technology,  Inc. 

www.tdl-tech.com 

www .   nn  ate  q   .   cam 
Video  Modem  System 

VDS-ZZOO  -   send  Video,  Audio  Signals 
&   12  VDC  Power  over  one 
RG5&  Cable 

-   Transmit  range  >1«nile 
-   inlerlerenct  $   noise  free 
-   Wdetfier  Proof  design 

- 110  VAC  to  DC  sparable 

$7 9/set  power  adapter  included 

( @00)  7 1 9-9605  sale9@matC4.cotn 
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hog  system  resources,  stealing  your  productivity  and 

making  your  system  sluggish.  Worse  yet,  other  processes 

hide  spyware  and  Trojans,  violating  your  privacy  and 

opening  the  door  for  hackers  to  gain  access  to  your 

passwords,  credit  card  numbers,  and  other  sensitive 

personal  information.  ProcessLibrary.com  is  a   free  resource 

that  shines  a   light  on  all  of  your  Windows  processes. 

By  pressing  ctl-alt-del  in  Windows,  you  can  look  at  a   list 

of  every  process  that  is  running  on  your  computer.  Typing 

the  name  of  any  process  into  ProcessLibrary.com's  search 
box  will  give  you  a   detailed  description  of  the  process,  the 

name  of  the  author  and  the  software  package  that  it  is 

associated  with,  the  type  of  process  (system,  application, 

virus,  Trojan,  spyware),  and  information  about  how  it  will 

affect  your  computer. 

The  website  also  offers  a   search  engine  of  DLL 

information.  Every  Windows  computer  has  hundreds  of  DLL 

programs.  Most  are  harmless.  Process  Libra  ry.com  will  tell 

you  what  each  program  is,  who  created  it,  why  it's  on  your 
hard  drive,  and  what  you  should  do  with  it. 

Webmasters  who  want  to  give  their  visitors  information 

about  Windows  processes  can  link  their  sites  directly  to 

ProcessLibra ry.com  and  display  the  Top  5   most  popular 

processes,  the  Top  5   security  threats,  and  the  Top  5   newly 

discovered  processes. 

With  millions  of  page  views  every  month,  www. 

p roce sslib ra r y . com  has  grown  to  become  the  primary 

reference  point  for  thousands  of  users  around  the  globe. 

Processlibra ry.com  is  featured  on  a   large  number  of  sites 

and  in  USA  Today ,   Yahoo!,  and  The  Washington  Post 

The  extensive  database  available  on 

ProcessLibrary.com  is  part  of  the  W'inTasks  5   Pro 
application  from  (Jniblue  Systems  Ltd.  WinTasks  5   Pro  can 

identify  and  remove  the  unwanted  processes  that  are 

running  on  any  Windows  computer. 

For  more  information  about  ProcessLibrary.com, 

contact  Kevin  J   Vella  at  keviniv@uniblue.net. 

BEST,  Inc.,  and  Partners 
Announce  Lead  Free  Rework 

Training  Course 

BEST  Inc.,  in  conjunction  with  its  project  partners, Cookson  Electronics  Assembly  Materials  and 

Automated  Learning  Corp.,  now  offer  a   “ Lead  Free 

Rework ”   assembly  training  course.  This  interactive 
multimedia  learning  course  —   which  allows  the  student  to 

learn  the  material  at  a   time  convenient  for  them  —   is 

designed  for  rework  technicians,  process  engineers,  and 

repair  depot  technicians  and  their  respective  managers  who 

are  involved  in  the  rework  of  lead-free  electronic  assemblies. 

As  part  of  the  suite  of  lead-free  assembly  courses,  the 
Lead  Free  Rework  course  teaches  key  concepts  through 

presentation,  practice,  and  testing  of  the  material.  The 

learning  takes  place  at  any  time  or  place  that  is  conducive 

for  the  student.  Learning  is  assured  through  a   final 

JULY  2005 

Next  Generation  IDE 

Proton  IDE  is  a   professional  V 

and  powerful  visual  Integrated 
Development  Environment  (IDE) 

which  has  been  designed  specifically 
for  the  Proton  Plus  compiler.  Proton 
IDE  accelerates  product  development 
in  a   comfortable  user  environment 

without  com  promising  performance, 

flexibility  or  control. 
*   Code  Explorer 

*   Compiler  Results 

*   Programmer  integration 

*   Integrated  Bootloader  FREE 

*   Serial  Communicator  downloadable 

*   Online  Updat
ing  DEM0 *   Plugin  Architecture 

*   Real  Time  Simulation  Support 

Visit  www.r4systems.com  to  see 

our  latest  Proton+  projects 

v 
-       1 

';Tr- 

-   it* 

- 

W 

SAVE  TIME  WITH 
END  TO  END 
INTEGRATIONS 
NEW  IDE -New  IDE  makes 

development  using  Proton+ 
even  faster  and  more  intuitive! 

COMPILER  -The  popular 

Proton*  compiler  has 

*   enhanced  support  for  \2C, 

SPI,  Dallas  1   -wire  bus,  RS232, 

X1Q,  Compact  Flash 
Memory  Cards  and  USB. 

VIRTUAL  SIMULATION  - 
Simulate  your  project  in 

RealTime  using  the  integrate 
Proteus  Virtual  PIC  Boards. 

•   Powerful  and  flexible  schematic  capture. 

•   Auto-component  placement.  *   Rip-up  and  Retry  PCS  routing. 

•   Polygonal  gridless  ground  planes. 
•   Library  of  over  8000  schematic  and  1000  PCS  foot  prints. 
•   Bill  of  materials,  DSC  reports  and  more. 

Mixed  Mode  SPICE  Circuit  Simulation 

*   Berkeley  SP1CE3F5  simulator  with  custom  extensions  for  true 
mixed  mode  and  interactive  simulation. 

•   Six  virtual  instruments  and  14  graph  based  analysis  types. 

•   6,000  models  including  TTLf  CMOS  and  PLD  digital  parts. 

*   Fully  compatible  with  manufacturers1  SPICE  models. 

|   Proteus  VSM-  Co-simulation  &   debugging  for  popular  Micro-Controllers  \ 
*   Supports  PIC16  &   PIC12,AVR,8051,FIC11  and  ARM  micro-controllers. 

*   Latest  version  includes  40  new  PICl&'s. 
*   Co-simulate  target  firmware  with  your  hardware  design. 

*   Includes  interactive  peripheral  models  for  LED  and  LCD  displays, 
switches,  key  pads,  virtual  terminal  and  much,  much  more. 

*   Provides  source  level  debugging  for  popular  compilers  and 
assemblers  from  HiTech  PICC,Crownhill,IAR,  Kell  and  others. 

IPCBAutoRouting 

•   Proteus  PCB  design  includes  an  interface  to  the  Electra  Gridless 
autorouter. 

FREE  DOWNLOADABLE  DEMO!  Save  Time.  Save  Money. 

Proteus  Starter  Kit -$199  •   Complete  Systems  from  $499 

" This  is  dearly  superior  in  every  respect " 

njm  Tel:  905*898*0665 SYSTEMS  INC.  HnAriflLr4systems.c(Hn  into@r4systenis.com 

Circle  #150  on  the  Reader  Service  Card. 
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News  Bytes 

interactive  test  for  certification  of  the 

concepts  learned  in  the  program. 
This  course  can  be  conducted  either 

over  a   company  LAM  or  through  the 

Internet,  allowing  the  student  to  learn 
on  their  own  time  and  at  their  own 

pace.  Translated  versions  will  be 

offered  initially  in  German  and 
Chinese. 

“BEST  and  its  partners  have  put 
together  a   highly  informative  rework 

training  program.  This  material 

augmented  with  BEST’s  hands-on instruction  in  lead  free  rework 

techniques  will  prepare  rework  and 

hand  soldering  technicians  for  the 

challenges  of  lead  free  rework,”  said 
Bob  Wetter mann  of  BEST,  Inc. 

As  companies  are  discovering  as 

they  shift  to  lead  free  production,  the 

move  requires  planning,  time,  and 

management  of  key  challenges.  Proper 

training  in  lead  free  technologies  and 

practices  can  help  accelerate  a 

company’s  ability  to  make  the 
transition.  Learntech®  training  courses 

incorporate  interactive  learning  checks 

throughout  the  instructional  sequences 

and  include  a   criterion-referenced  and 

module-based  test,  with  feedback  on 

every  response  for  enhanced  learning. 

Business  Electronics  Soldering 

Technologies  (BEST)  specializes  in 

offering  products  that  streamline 

hand  soldering,  rework,  and  repair, 

which  also  includes  lead  free 

soldering  products.  BEST  is  an  IRC 

Certified  Center  offering  Instructor 

and  Operator  soldering  courses  for 

IPC-A-61G,  JSTD-001 1   IPC 

7711/7721,  as  well  as  customized 

classes  to  meet  specific  standards  or 

criteria.  For  more  information,  visit 

www.solder.net 

Cookson  Electronics  Assembly 

Materials,  a   Cookson  Electronics 

company,  is  a   leader  in  the 

development,  manufacturing,  and 

sales  of  innovative  materials  used  in 

electronic  assembly  processes.  With 

a   unique  worldwide  presence  in  50 

locations  throughout  the  Americas, 

Europe,  and  the  Asia /Pacific  region, 

CEAM  supplies  a   full  line  of  Solder 

Paste,  Stencils,  Squeegee  Blades, 

Stencil  and  PCB  Cleaners,  Bar  Solder, 

Cored  Wire  Solder,  Wave  Soldering 

Fluxes,  and  SMD  Adhesives.  For 

more  information,  visit  www. alpha 

metals.com 

Automated  Learning  Corporation 

(ALC)  is  a   leading  e-learning  company 
focused  on  workforce  skills  training 

for  manufacturing  and  field-service 

personnel.  In  addition  to  off-the-shelf 
courses,  ALC  has  extensive  design 
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and  development  capabilities  to 

deliver  fully  customized  training 

solutions  that  meet  specific  customer 

needs.  ALC  serves  a   global  market 

from  North  America  to  Singapore, 

with  customers  ranging  from 

multinational  OEM  manufacturers  to 

small,  single  location  EMS  companies. 

For  more  information  visit,  www. 

automatedlearning.com 

Japan  Unveils Robot  Suit 

Japan  has  taken  a   step  into  the 
science-fiction  world  with  the 

release  of  a   '’robot  suit11  that  can  help 
workers  lift  heavy  loads  or  assist 

people  writh  disabilities  climb  stairs. 

"Humans  may  be  able  to  mutate 

into  supermen  in  the  near  future," 
said  Yoshiyuki  Sankai,  professor  and 

engineer  at  Tsukuba  University  who 

led  the  project. 

The  15-kilogram  (33-pound) 

battery-powered  suit,  code-named 

HAL-5,  detects  muscle  movements 

through  electrical-signal  flows  on  the 
skin  surface  and  then  amplifies  them. 

It  can  also  move  on  its  owrn 

accord,  enabling  it  to  help  elderly  or 

handicapped  people  walk,  developers 

said.  The  prototype  suit  will  be 

displayed  at  the  World  Exposition 

taking  place  central  Japan, 
(Someone  should  tell  these  guys 

about  Tetsujin  2005 !   See  Page  1 04.) 

World's  Biggest 
Hacker  Held 

A   London  man  described  as  the 
"world’s  biggest  computer 

hacker"  has  been  arrested. 

Gary  McKinnon,  39,  was  seized 

by  the  Met’s  extradition  unit  at  his Wood  Green  home. 

The  unemployed,  former 

computer  engineer  is  accused  of 

causing  the  (JS  government  $1  billion 

of  damage  by  breaking  into  its  most 

secure  computers  at  the  Pentagon 

and  Nasa.  He  is  likely  to  be  extradited 

to  America  to  face  eight  counts  of 

computer  crime  in  14  states  and 

could  be  jailed  for  70  years. 
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by  Edward  Driscoll,  Jr. 

Your  New  Home  on 
the  Internet  Awaits 

B   http://www.  | 
On  the  Internet,  2004  seemed  to  be  the  year  of  the Weblog,  Time  Magazine  even  created  a   new  category 

for  them  for  their  traditional  year-end  “Man  of  the  Year” 

issue,  and  handed  out  their  first  “Blog  of  the  Year1  award. 
There  are  now  over  seven  million  Weblogs  —   more  than 

the  number  of  readers  of  the  New  York  Times ,   or  viewers  of 

CNN  or  Fox  News.  (Before  I   forget,  my  blog  is  at  the  epony- 

mously  titled  www.eddriscoll.com.)  A   few  years  ago,  a 

blogger  named  William  Quick  of  www.dailypundit.com 

coined  the  term  “The  Blogosphere”  to  somewhat  humor- 

ously refer  to  this  ever-expanding  universe  of  Weblogs, 
But  it  took  quite  a   while  for  the  Blogosphere  to  reach 

its  current  plateau  —   and  as  you'll  eventually  see,  there  is 
room  for  more  —   including  you. 

Why  would  you  want  a   Weblog?  The  reasons  why  peo- 

ple start  them  are  as  varied  as  blogs  themselves.  Many  lis- 

ten to  Peter  Jennings  or  Bill  O’Reilly  on  TV,  disagree  with 
their  take  on  events,  and  rather  than  throwing  bricks  at  their 

TVs,  start  typing  into  their  Weblogs.  Others  have  thoughts 

on  burgeoning  new  technolo- 

gies, or  have  electronic  proj- 
ects of  their  own  to  share.  Or 

they  wish  to  criticize  the 

movie  or  TV  show  they  sawr 

last  night.  Or  they  have  pho- 

tos or  self-produced  music  or 

videos  they'd  like  to  expose 
to  a   wider  audience. 

A   Lot  of 

History  in  Less 
Than  a   Decade 

As  you  can  see.  Weblogs 

have  evolved  into  a   multifac- 

eted platform  designed  to 

quickly  and  easily  dissemi- 
nate any  idea  their  human 
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Glenn  Reynolds  —   popular 
blogger  and  creator  of  the 

lnstaPundit.com  weblog  site. 

owners  want  to  share  with  others.  But  there  are  several 

interesting  twists  in  their  evolution.  When  the  format 

debuted  in  the  1990s,  many  of  the  first  blogs  were  online 

diaries,  consisting  of  posts  describing  “day  in  the  life” 

events  and  the  author's  thoughts  about  them,  (Hence  the 

“log"  part  of  the  now  frequently  contracted  word  Weblog, 
often  shorted  to  simply  blog.) 

Beginning  with  September  1   l,  2001 ,   Weblogs  came  of 

age  as  an  entirely  new  medium,  offering  news  and  opinion. 

Because  the  magnitude  of  that  day’s  events  overwhelmed 
the  servers  of  traditional  news  sites,  many  Internet  readers 

stumbled  across  smaller  one-man  Weblogs  wrho  offered 

commentary  based  on  what  they  were  seeing  on  TV,  pre- 
senting links  to  websites  that  appeared  to  be  still  online, 

and  generally  sort  of  directing  online  traffic  that  day. 

Then,  as  the  dust  settled,  media  bias  started  rearing  its 

ugly  head  again,  especially  in  newspapers,  where  the 

reporters  seemed  to  work  from  style  guides  left  over  from 

the  Tet  Offensive.  Quagmire!  Failure!  Evil  imperialism!  The 

lnstaPundit.com  —   one  of  the  most  popular  weblogs. 

|   -si*]  |1|1**m.  nMqpirdi .   ftnj 

INSTAPUNDIT.COM 

ftPRll  12,  2003 

nested  P"  bv  Glenn  Pant'd*  m 
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BLOG  —   Your  New  Home  on  the  Internet  Awaits 

| "   ji  Icdt  -   ;   ■   *   2   rv.vrt-*-r m   -   $ 
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Power  Line  (www,power!  line  blog,  com)  —   run  by  three 
attorneys  —   was  just  one  of  the  thousands  of  weblogs  that 
was  launched  by  lnstaPundit.com  Time  Magazine  named  it 

2004s  "Blog  of  the  Year” 

brutal  Afghanistan  winter!  Remember  the  Soviets! 

Seeking  fresh  news  and  opinions  that  didn't  seem  to 
be  outtakes  from  the  Johnson  years,  an  audience  of 

Weblog  readers  began  to  build,  And,  in  retrospect,  some- 

times it  seems  like  everyone  in  that  audience  saw  how 

much  fun  the  bloggers  were  having  and  decided  to  get  into 
the  act  themselves* 

Meet  Some  Prominent  Bloggers 

One  of  the  most  prominent  bloggers  to  gain  notoriety  on 

9/11  and  in  the  weeks  immediately  afterwards,  was 
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University  of  Tennessee  Law  Professor,  Glenn  Reynolds. 

Reynolds1  InstaPundit.com  site,  which  had  only  been  online 
for  a   month  prior  to  9/11,  immediately  had  a   huge  upswing 

in  traffic,  and  now  receives  upwards  of  175,000  visitors  a   day. 

His  Weblog  —   a   mix  of  moderate  to  libertarian  political 

views,  commentary  on  news  of  the  day,  and  discussions  of 

his  favorite  hobbies  (digital  cameras,  Wi-Fi,  and  recording 

music)  —   launched  a   thousand  “blog  children.” 
One  of  those  was  a   Weblog  called  Power  Line 

(www.powerlineblog.com),  run  by  three  attorneys  (twro 
based  in  Minneapolis,  the  third  in  Washington,  DC).  For 

their  role  in  uncovering  fabricated  documents  used  by 

CBS,  their  Weblog  was  the  one  that  was  named  2004’s 
“Blog  of  the  Year”  by  Time  Magazine * 

Writing  the  Book  on  Blogs 

Prior  to  becoming  interested  in  blogging,  some  of  the 

genre’s  most  successful  practitioners  had  written  lots  of 
material  for  what  some  bloggers,  with  tongue  firmly  in 

cheek,  call  “the  legacy  media;5'  in  other  words,  those  for- 
mats that  preceded  Weblogs. 

One  of  the  most  successful  to  make  the  jump  was  radio 

talk  show  host  and  attorney,  Hugh  Hewitt,  who  has  also 

been  blogging  for  several  years  at  www.hughhewitt.com 

In  January  2005,  he  released  a   surprise  best  seller  on  the 

subject,  called  —   naturally  enough  —   Blog  (Nelson  Books, 

available  from  Amazon.com  and  numerous  “bricks  and 

mortar"  booksellers).  It's  perhaps  the  most  easily  accessi- 
ble book  yet  written  on  the  Blogosphere  —   what  it  is,  what 

it’s  accomplished,  and  where  it’s  going.  It’s  also  unique  in  its 
discussion  of  Weblogs  as  a   potential  business  tool. 

Perhaps  what  makes  Hewitt’s  book  so  user-friendly  is 
that  Hewitt  is  no  great  technophile 

himself.  Unlike  many  authors  of 

Internet-oriented  books,  Hewitt  doesn’t 
consider  himself  on  the  cutting  edge  of 

HTML  code  or  XML  feeds.  James 

Lileks,  the  Minneapolis  Star-Tribune 

columnist  whose  “Daily  Bleat”  online 

diary  (www.lileks.com)  is  a   Blogo- 
sphere favorite,  is  a   frequent  guest  on 

Hewitt’s  show.  Lileks  once  wrote  that 

“Hugh’s  preferred  method  of  putting 

pictures  up  on  his  website  no  doubt 

consists  of  taping  them  to  the  monitor 

face  in,  so  we  all  can  see  them.” 
Hewitt  doesn’t  argue  with  that 

description,  saying  with  a   chuckle, 

“I’m  a   total  technological  idiot.  What  I 
have  is  the  ability  to  post,  and  1   have  a 

staff  of  web  designers  who  got  it  to 

that  point;  and  if  the  site  breaks,  I   call 

them.  All  I   knowr  how  to  do  is  post  and 

link.  So  I   am  as  low-tech  a   blogger  as 

there  is  out  there.” 
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On  the  other  hand,  Hewitt  feels  that  approach  has 

actually  been  a   plus  in  writing  Blog ,   “It’s  a   forest  and  trees 

thing,”  Hewitt  adds*  ''The  techno-wonks  are  all  lost  in  lthe 
beauties  of  RSS  feed/  and  whether  or  not  videoblogging  is 

going  to  overwhelm  conventional  blogging. 

Pm  stepping  back  and  looking  at  a   new  communica- 

tions technology  available  to  anyone  with  a   nickel  and  a 

modem,  and  saying  that  that’s  got  huge  consequences” 
How  huge?  Well,  Hewitt  compares  Weblogs  to  Martin 

Luther’s  Protestant  Reformation  of  the  16th  century. 

isn’t  that  a   bit  presumptuous?  Is  the  Blogosphere  real- 
ly comparable  to  the  Reformation? 

“Absolutely/’  Hewitt  says  (and  other  bloggers  have 

also  used  the  analogy).  “The  Church  lost  control  of  the 
text,  and  once  they  did,  especially  with  its  translation  into 

German,  individual  people  began  making  decisions  for 

themselves.  Today,  Big  Media  has  lost  control  of  the  infor- 
mation flow,  and  the  consequences  are  immediate  and  all 

around  us*” 

So  What  Makes  a   Weblog  Tick: 

The  basic  feature  that  a   Weblog  allows  is  virtually 

instantaneous  (and  very  easy)  uploading  of  a   block  of  text 

in  what  is  called  a   post.  Gnlike  a   magazine  or  newspaper  — 

where  physical  requirements  often  dictate  articles  of  a   cer- 

tain length  —   posts  can  vary  in  length  from  a   single  short 

sentence  (often  containing  a   hyperlink  to  a   related  lengthi- 

er article  offsite)  to  a   thousand  words  or  more.  A   post  can 

also  be  strictly  a   link  to  a   photo,  or  an  audio  or  video  clip. 

Traffic  gets  drawn  to  a   Weblog  from  several  sources, 

including  friends  and  fellow  bloggers.  The  other  source  of 

a   Weblog’s  traffic  is  search  engines.  Search  engines  — 
particularly  Google  —   love  Weblogs,  and  as  a   Weblog 

accumulates  posts  on  a   variety  of  topics,  new  readers  will 

find  your  Weblog  when  they  are  searching  for  information 

on  the  topics  you’ve  discussed. 

How  to  Start  a   Weblog 

Starting  a   blog  is  astonishingly  easy.  There  are  a 

number  of  software  platforms  that  facilitate  it,  but  perhaps 

the  two  most  popular  are  Blogger  and  Movable  Type. 

Blogger  (www.bIogger.com),  which  was  bought  by 

Google  in  2003,  is  perhaps  the  easiest  of  all.  Enter  a   user 

name  and  password,  select  a   template,  and  off  you  go. 

They’ll  even  host  it  for  free  on  their  Blogspot  domain. 

However,  if  you  have  some  sort  of  website  already,  it’s 
probably  best  to  host  the  blog  there,  and  simply  use 

Blogger  to  enter  data  into  it. 

Movable  Type  (www.sixa  part,  com/movable  type/) 

is  a   more  powerful  alternative,  and  includes  several  fea- 

tures built-in  that  require  additional  installation  to  the  basic 
Blogger  software.  But  Moveable  Type  generally  requires 

either  professional  installation,  or  at  least  prior  knowledge 

of  web  programming. 
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and  author  of  B/og. 

Many  of  the  most  prominent  blogs  have  begun  on 

Blogger  (and  frequently  hosted  on  Blogspot)  before 

moving  to  running  on  Moveable  Type  on  their  own 

domains.  Skilled  web  designers  (such  as  Stacy  Tabb  of 

Sekimori .com)  can  frequently  port  over  data  created  on 
other  formats  when  updating  to  Moveable  Type. 
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Should  a   Weblog  Have 
Comments? 

Online  comments  allow  readers  to  immediately 

respond  to  a   new  post;  frequently  offering  opinions,  cor- 
rections (if  warranted),  and  often  links  to  related  articles. 

It’s  possible  for  a   short  post  by  the  owner  of  the  blog  to 
become  a   lengthy  dialogue  with  his  readers.  When  a   large 

enough  readership  causes  comments  to  get  extremely 

extensive,  a   Weblog  can  begin  to  blur  the  line  with  online 

forums  and  bulletin  boards. 

Should  your  Weblog  have  this  feature  enabled?  It’s  a 
matter  of  taste  and  time.  The  time  aspect  is  that  while  the 

first  comments  to  a   new  post  are  often  interesting  and 

insightful,  the  quality  of  the  comments  frequently 

declines  as  the  post  ages.  Spam  —   as  well  as  com- 
ments containing  many  of  the  seven  words  that  George 

Carlin  says  you  can  t   say  on  TV  —   eventually  start  to 

proliferate,  and  weeding  them  out  can  be  a   chore. 

It’s  telling  that  three  of  the  biggest  blogs  in  the 
Blogo  sphere  —   Inst  a   Fund  it,  Power  Line,  and  Hugh 

Hewitt’s  Weblog  —   all  lack  comments.  When  I   asked 
Hewitt  whether  Weblogs  should  have  comments  enabled, 

he  frowned  upon  them,  adding,  “I  don’t  believe  that 
bloggers  have  quite  figured  out  yet  the  danger  of  the 

comments  policy,”  especially  from  what  he  calls  “black 

blog  ops,”  or  mischievous  hackers  willing  to  post  disinfor- 

mation on  unsuspecting  Weblogs’  comments  sections. 

As  Hewitt  notes,  “If  it’s  your  site,  you’re  responsi- 

ble for  what’s  on  there.  The  danger  of  defamation  is 

real,  as  is  copyright  violation.  That’s  why  I   don’t  have 

them  —   I   just  don’t  have  the  time  to  patrol  and  take 

down  anything  that  could  be  defamatory,  and  if  it’s  on 

my  site,  I’m  liable.”  Of  course,  like  all  aspects  of 

Weblogs,  it’s  certainly  possible  to  experiment  with 
comments  on  and  off,  and  see  which  you  prefer. 

Why  Not  Start  Blogging  Today? 

Blogging  is  so  easy  to  get  started,  and  can  be  free,  or 

extremely  low-cost.  It  can  be  a   great  hobby  in  and  of  itself, 

or  an  enjoyable  adjunct  to  an  existing  one.  It’s  a   great  way 
to  share  your  latest  project  with  the  world.  Why  not  get 
started  today? 

Who  knows  —   Time  Magazine  could  eventually  be 

calling!  And  even  if  they  don’t  (which,  truth  be  told,  is 

more  likely),  you’ll  have  an  enormous  amount  of  fun 
along  the  way.  NV 

Chasing  the  Long  Tail 

Perhaps  the  most  significant  theory  that  Hugh  Hewitt  discuss- 

es in  his  book  called  B/cg  is  the  concept  of  "the  long  tail”  a   term 
coined  in  the  fall  of  2004  by  Chris  Anderson,  the  editor  of  Wired 

Magazine,  who,  incidentally,  now  has  his  own  Weblog,  at 

www,  I   o   ngtai  I,  type  pad  .com 

While  Anderson  didn’t  initially  create  the  concept  specifical- 
ly for  Weblogs,  the  long  tail  has  tremendous  implications  for 

anyone  planning  to  blog.  It’s  what  the  military  calls  "a  force 
multiplier,”  and  a   way  for  someone  whose  blog  might  not  have 
much  traffic  to  generate  a   surprising  amount  of  impact. 

The  most  well  known  bloggers,  such  as  those  we’ve 
mentioned  in  this  article,  can  receive  hundreds  of  thousands  of 

visitors  a   week,  and  the  lions  share  of  attention  from  big  media. 

But  as  we  said  at  the  start  of  the  article,  the  Blogosphere  is 

composed  of  approximately  seven  million  blogs.Technorati.com 

—   the  blog-oriented  search  engine  —   tracks  over  five  million  of 
them.  Surveys  show  that  less  than  50,000  Weblogs  are  updated 

daily,  but  as  Hewitt  writes,  that’s  "the  sleeper  fact"  of  these 
numbers.  "From  the  big  bang  of  blogging,  50,000  new  virtual 

newspapers  had  been  born.” 
The  vast  majority  of  those  blogs  go  unnoticed  by  big  media. 

But  there’s  another  factor  to  them  that  is  little  understood  outside 

the  Blogosphere  —   because  they  have  smaller,  but  often  more 
intense  groups  of  readers,  when  they  focus  en  masse  on  a   story, 

they  can  generate  amazing  word  of  mouth. 

Hewitt  says,  "I  would  rather  have  90  percent  of  the  blogs  and 
none  of  those  top  ten  percent  bloggers  writing  about  my  book, 

than  I   would  have  all  of  the  top  ten  percent  and  none  of  the  90 

percent  doing  so. 
Because  the  90  percent  of  the  tail  operate  in  very  high  trust 

environments  —   they’re  read  by  their  brother-in-law,  they’re  read 
by  their  neighbors,  their  friends  in  church,  their  friends  at  work.  If 

they  say/hey  you  ought  to  read  this  book,’  it’ll  sell  a   lot  of  books!” Hewitt  says  that  if  a   highly  trafficked,  household  name  site 

such  as  InstaPundit  promotes  B/og,  he’ll  obviously  sell  lots  of  copies. 
"But  the  total  traffic  on  the  90  percent  of  the  tail  is  going  to  dwarf 

the  total  traffic  on  the  ten  percent,  or  even  the  one  percent. That’s 
the  power  of  the  tail.  And  what  matters  is  how  do  you  get  the 

meme  going  in  the  tail.” This  is  a   concept  that  the  mainstream  media  simply  doesn’t 
understand.  "They’ve  never  worried  about  the  tail,  ever.  And  now 

they’ve  got  the  tail  just  eating  them,  all  day,  24/7,”  Hewitt  chortles. 
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THE  FIELD  EFFECT 
TRANSISTOR 
A   Necessary  Device  for  the  Modern  1C 

by  Dan  Shanefield 

Figure  2*  An  N -channel  JFET  wired  to  be  a   constant 
current  self- regulating  device*  with  the  symbol  shown  next  to  it 
on  the  left. The  other  two  symbols,  to  the  right,  are  for  constant 
current  sources  that  include  power  supplies  such:  as  batteries. 

The  commonly  used  bipolar  transistor  —   in  which  elec- trons or  holes  pass  through  two  PM  semiconductor 

junctions  —   is  essentially  a   current  amplifying  device. 

Although  voltage  can  be  amplified  indirectly  if  the  “com- 

mon emitter"  or  “common  collector"  wiring  configurations 
are  used,  it  still  is  true  that  a   small  amount  of  input  current 

must  always  flow  into  the  transistor's  base  region  for 
control  purposes,  (The  reasons  for  these  facts  are 

explained  in  the  book  referred  to  at  the  end  of  this  article.) 

Another  type  of  semiconductor  device,  the  field  effect 

transistor  or  “FET,”  is  not  as  familiar  to  many  electronics 
hobby  enthusiasts,  possibly  because  it  is  easily  damaged  by 

misuse.  The  FET  amplifies  voltage  directly,  and  the  current 
needed  for  control  is  so  low  that  it  cannot  be  measured  with 

common  instruments.  This  transistor  was  actually  the  first 

type  of  semiconductor  amplifier  predicted  theoretically  at  Bell 

Labs,  back  in  the  1950s,  but  it  was  not  developed  into  a   prac- 
tical device  until  after  the  bipolar  type  had  become  popular. 

However,  FETs  have  now  become  the  most  common  type, 

with  tens  of  millions  of  them  in  each  microprocessor  IC  chip. 

With  such  a   huge  number  of  transistors  operating  in  a 

single  chip,  we  certainly  don't  want  much  current  to  be 
required  for  the  control  of  each  one  —   the  battery  power 

would  be  used  up  fast,  and  a   lot  of  heat  would  have  to  be 

removed.  Also,  there  are  many  other  applications  where 

super-low  input  current  is  desirable.  An  obvious  example  is 

in  the  first  stage  of  an  accurate  voltmeter,  where  we  don't 
wish  to  cause  any  new  voltage  drops  by  draining  current 

out  of  the  circuit  being  studied. 

Still  another  advantage  of  the  FET,  probably  less  impor- 

tant, is  the  fact  that  its  input  versus  output  characteristics 

are  similar  to  those  of  vacuum  tubes.  Because  tubes  have 

been  used  since  about  1910,  we  have  a   great  deal  of  expe- 

rience with  them,  and  some  designers  feel  more  comfort- 
able with  FETs  than  with  bipolar  devices,  especially  in  audio 

amplifiers.  {Whether  or  not  this  is  truly  an  advantage  bor- 
ders on  emotional  factors  as  much  as  scientific  ones.  Some 

readers  might  recognize  the  author  of  the  present  article  as 

an  early  partisan  on  one  side  of  this  intensely  debated  issue, 

so  we  won't  discuss  it  any  further  here!)  At  any  rate,  the  FET 
responds  entirely  to  voltage  at  the  controlling  electrode,  and 

this  can  be  used  to  throttle  fairly  large  amounts  of  output 
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current  and/or  voltage  in  the  other  two  wires. 

The  JFET 

Instead  of  making  a   transistor  that  conducts  through 

both  PM  junctions  when  it  is  turned  on  (“bipolar”),  one  type 
of  FET  transistor  can  be  made  with  just  a   single  PN  junction 

(“unijunction”).  Since  it  does  have  a   junction,  it  is  called  a 
juncFET  or  JFET,  and  a   simplified  cross  section  diagram  is 

shown  in  Figure  1.  The  rectangles  enclosed  by  a   thick  line 

are  solid  materials,  including  two  regions  that  are  P-type  sil- 

icon but  do  not  conduct  appreciable  current.  There  is  an  re- 
type region  in  the  middle  that  can  conduct  all  the  current.  In 

the  very  simple  circuit  shown  in  the  diagram  —   which  the 
reader  can  easily  construct  to  get  some  experience  with  the 

JFET  —   an  ohm  meter  provides  a   voltage  and  also  indicates 
a   flow  of  load  current.  This  type  of  FET  is  normally  in  the 

turned-on  state,  before  any  control  voltage  is  applied.  If  the 

5K  potentiometer  is  set  so  there  is  no  voltage  on  the  “gate” 
(by  sliding  its  arrow  downwards  as  shown  in  the  diagram), 

then  “positive”  load  current  from  the  ohm  meter  goes  into 
the  upper  left  corner  of  the  FET,  then  down  into  the  topmost 

metal,  then  down  through  the  continuous  N-type  silicon, 

and  out  of  the  transistor  through  the  lower  metal.  (The  “Ox.” 
regions  are  silicon  dioxide  insulators.) 

The  diagram  is  not  drawn  to  scale,  and  the  rectangles 

show  regions  that  are  actually  only  about  a   micron  in  size. 

(A  more  formal  size  designation  is  “micrometer,”  wrhich 
is  a   millionth  of  a   meter.)  The  metal  is  usually  a   thin 

aluminum  or  copper  film  about  a   micron  thick,  and  the 

whole  configuration  is  sometimes  more  complex  than 

showm  in  this  simplified  diagram.  The  P-type  silicon 
(to  the  right,  as  drawn  here)  is  mainly  just  a   mechanical 

support  for  the  smaller  active  regions  that  do  the 

Parts  List 

J F ET,  N -chan n e I   Bart e ry,  nine  volts 
Po tentio mete r,  5,000  ohms  Mul t i meter 

Rowe  r   M   OS  F   ET,  N-  chan  n   e   I   Static-grou  n   d   i   ng  wrist  strap 
Lamp  bulb,  tungsten,  12  volt,  40  mA 

conducting.  It  is  often  referred  to  as  the  “substrate*” 
To  turn  off  the  transistor,  the  5K  pot  setting  can  be 

raised  to  provide  a   negative  control  voltage.  This  charges  the 

P-type  region,  but  practically  no  electricity  actually  flows, 

because  there  is  a   “reverse-biased”  PN  junction  (negative 
voltage  on  P-type  silicon  and  positive  on  N).  However,  this 

charge  strongly  repels  electrons  from  the  very  thin  N-type 

conductive  “channel”  in  the  middle.  A   depletion  zone  conain- 
ing  fewer  electrons  is  formed  there,  so  the  silicon  inside  the 

dashed-line  oval  becomes  intrinsic  (I-type,  as  symbolized  by 
the  I   in  parenthesis),  which  is  insulating,  and  the  FET  stops 

conducting.  This  type  of  behavior  is  called  “depletion  mode.” 
Because  the  controlling  action  is  done  by  an  electric  field 

(and  not  by  carriers  flowing  into  a   base  region),  the  whole 

device  is  called  a   field  effect  transistor,  or  “FET.” 
One  metal  electrode  is  called  the  source,  one  is  the  gate, 

and  one  is  the  drain,  similar  to  the  emitter,  base,  and  collec- 

tor in  a   bipolar  transistor.  This  is  an  “N-channel”  device, 
because  the  current  goes  through  N-type  silicon.  The  sym- 

bol is  shown  to  the  right  of  the  cross  section.  Another  type 

of  JFET,  a   “P-channel”  device,  has  the  opposite  types  of  P 
and  N   semiconductor  regions,  so  the  arrow  in  the  symbol  is 

aimed  away  from  the  channel.  That  type  of  gate  must  be 

charged  positive  In  order  to  turn  off  the  channel  by  repelling 

holes.  It  is  not  as  common  as  the  one  shown  here,  but  It  does 

exist,  and  It  can  be  useful  for  special  purposes. 

Constant  Current  Diode 

An  interesting  application  for  the  JFET  is  in  the  “con- 
stant current  diode.”  The  total  effect  of  this  is  similar  to  that 

of  a   bipolar  voltage  regulator,  except  that  current  is  regulat- 
ed here  instead  of  voltage.  This  can  be  a   very  simple  circuit, 

as  shown  in  Figure  2,  diagram  B.  Looking  at  the  negative 

current  that  flows  upward  through  the  resistor,  some  of  it 

will  be  sent  to  the  gate,  which  partially  turns  off  the  FET. 

This  is  negative  feedback,  so  if  the  current  in  the  circuit 

starts  to  increase,  then  the  transistor  gets  turned  off  even 

more.  Thus,  less  current  flows,  until  some  constant  current 

level  is  reached.  The  JFET  and  potentiometer  are  all  inside 

an  insulating  plastic  “package.”  That  whole  thing,  plus  a 
power  source  like  a   battery  (not  shown  here),  is  symbolized 

by  two  overlapping  circles,  Figure  2,  diagram  C. 

Occasionally  an  alternative  symbol  is  used,  with  an  upward 

arrow,  especially  in  Europe,  as  shown  in  diagram  D, 

The  MOSFET 

A   different  kind  of  field  effect  transistor  is  illustrated  in 

Figure  3,  the  metal-oxide-semiconductor  or  “M03”  device. 
In  this  transistor,  there  is  insulating  silicon  dioxide  to  pre- 

vent gate  current  from  going  into  the  main  semiconductor. 

Reference  for  Further  Explanation 

Industrial  Electronics  for  Engineers,  Chemists ,   and  Technicians ,   by 

Daniel  J.  Shanefield,  William  Andrew  Publishing,  2001. 
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A   Necessary  Device  for  the  Modern  1C 

Figure  5.  CMOS  transistor  pair. 
The  current  is  extremely  low  when 

there  is  no  input  signal. 

instead  of  the  reverse-biased 

junction  that  was  used  in  the 
JFET.  This  one  is  sometimes 

called  an  “1GFET,”  because  of 

the  insulated  gate.  It  is  a   normal- 

ly off  device,  which  has  to  be 

turned  on  by  some  sort  of  action, 

and  therefore  it  is  referred  to  as 

an  “enhancement  mode”  device. 

(The  IGFET  can  also  be  made  in 

a   depletion  mode  configuration.) 

In  the  figure,  if  the  pot  is 

turned  down  to  zero  voltage, 

then  the  battery  current  tending 

to  go  through  both  the  lightbulb 
and  the  transistor  will  be 

stopped  by  one  of  the  PN  junc- 
tions ,   In  this  diagram,  it  is  the 

upper  one,  which  is  reverse-biased.  (Initially,  the  dashed 
line  and  the  N   region  in  the  middle  are  not  present.) 

If  the  potentiometer  arrow  is  raised,  and  a   positive 

potential  is  now  applied  to  the  gate,  holes  in  the  P-type  sil- 

icon are  repelled,  causing  this  region  to  become  N-type  (as 
indicated  by  the  N   in  parenthesis).  Now  there  is  no  PN 

junction  directly  in  the  path  between  the  upper  and  lower 

N-type  regions,  because  it  is  all  one  continuous  N-type 

region  (drawn  as  a   vertical  bar,  with  the  dashed-line  as  one 

edge).  This  transistor  is  also  N-channel,  because  the  elec- 

tricity goes  through  N-type  silicon  when  it  is  turned  on. 
If  the  reader  wishes  to  get  some  experience  with  the 

MOSFET,  an  ammeter  can  be  placed  as  in  Figure  3,  to  show 

that  no  measurable  current  flows  into  the  gate,  even  when  the 

bulb  is  lit.  In  this  diagram,  the  multimeter  has  been  switched 

to  measure  current,  and  it  is  moved  to  the  gate  lead.  (This  cir- 
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cuit  could  be  used  for  the  JFET  exper- 
iment also.  The  experimenter  should 

note  that  precautions  for  avoiding  dam- 
age to  MGS  devices  are  described  in 

the  ESD  Sensitivity  section  below.) 

Symbols  for  the  MOSFET  are 
shown  on  the  right.  The  arrow,  in  this 

case,  indicates  that  the  “source”  elec- 
trode is  internally  connected  to  the  sub- 

strate, which  is  often  done  if  one  of  the 

PM  junctions  is  not  going  to  be  used. 

If  the  device  were  P-channel,  the 

source  and  drain  would  be  P-type, 
and  the  arrow  would  be  aimed  away 

from  an  N-type  substrate. 

Characteristic  Curves 
and  Load  Line 

Typical  FET  “spec  sheets”  use formats  similar  to  those  of  vacuum 

tubes.  The  shapes  of  the  curves  are 

almost  the  same,  but  the  voltages  are 

usually  much  lower.  The  input  is  the 

VGS  and  the  output  is  the  ID.  In  this 

case,  a   type  2N7000  MOSFET  is  used 
in  N-channel  enhancement  mode. 

A   “load  line”  is  shown  here  as  a 
dashed  line.  Its  slope  represents  the 

effect  of  a   load  resistance  (such  as  the 

lightbulb  in  Figure  4),  and  it  is  quite 

valuable  as  a   way  to  show  the  amount 

of  current  in  any  situation.  In  the  case 

graphed  here,  the  load  resistance  is 
1,000  ohms,  and  VDS  is  20  volts.  The 
dashed  load  line  is  drawn  from  the 

maximum  possible  voltage  (shown 

here  as  B)  to  the  maximum  possible 

current  with  that  particular  load,  which 

is  20V/  1KW  =   20  mA  (shown  as  A).  If 

the  transistor  is  turned  partly  “on” 
(VGS  =   3   volts),  the  drain  current  would 

be  about  1 1   mA,  as  shown  by  the  inter- 
section (the  circle  under  the  letter  C). 

CMOS 

Two  MOS  transistors  of  opposite 

type  can  be  wired  as  in  Figure  5,  in  the 

complementary  MOS  configuration 

(“CMOS”).  When  no  signal  is  fed  to  the 
input,  one  of  the  transistors  is  always 

“off,”  so  essentially  zero  current  can 
get  from  the  power  supply  down 

through  the  resistor,  and  then  through 

the  pair  of  transistors.  When  a   signal 

comes  to  the  input,  then  load  current 

can  be  drawn  from  the  output  termi- 
nal, at  either  high  (V+)  or  low  (ground) 

voltage,  depending  on  the  polarity 

of  the  input  voltage.  However,  in  the 
situations  when  there  is  no  input,  the 

overall  current  is  practically  zero. 

Modern  integrated  circuits  have 

millions  of  transistors  attached  in  par- 

allel, so  if  only  a   microamp  of  “leak- 
age current”  flowed  through  each  one 

that  was  not  being  used,  an  ampere 
or  more  would  still  be  drawn  from  the 

power  supply  or  battery  at  all  times* 
That  would  generate  a   lot  of  heat  and 
also  drain  batteries  too  fast  for 

portable  devices*  Therefore,  almost 

all  modem  calculators,  laptop  com- 

puters, cellular  phones,  etc*,  use 
CMOS  circuits  whenever  possible* 

ESD  Sensitivity 

The  MOS  transistor  is  particularly 

susceptible  to  damage  from  static  elec- 
tricity, of  the  kind  generated  when  a 

person  walks  across  a   rug  in  dry  weath- 
er. The  spark  that  the  person  makes 

when  touching  the  metal  faceplate  on  a 

light  switch  is  called  electrostatic  dis- 

charge, or  “ESD,”  but  damage  can  be 
done  to  a   MOSFET,  even  if  there  is  not 

enough  static  to  make  a   visible  spark. 
Static  electricity  can  destroy  the 

very  thin  silicon  oxide  that  insulates  the 

gate.  Some  MOS  transistors  are  pro- 
tected by  zener  diodes  that  are  attached 

in  parallel  with  them,  inside  the  pack- 
ages, but  most  are  not  protected.  To 

prevent  damage,  people  handling 

IGFETs  should  always  follow  these  two 

precautions:  1*  Only  touch  the  plastic 

insulation  with  your  hands,  not  the 

metal  leadwires  directly;  2.  Ose  a 

grounded  wrist  strap.  The  latter  is  a 
plastic  band  (usually  black  or  pink) 

that  conducts  electricity  and  is 

attached  to  a   long  wire.  It  should  be  fas- 
tened around  either  wrist,  touching  the 

person’s  skin,  and  then  the  other  end  of 
the  wire  is  hooked  up  to  a   good  ground 

connection  such  as  a   water  pipe.  NV 
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long  thin  pigtail  fiber  and  B:  16" long  encased  fiber.  Each  has  the 
same  electrical  specs.  Price:  $9.95  each 
Item  A:  0128526R  Item  B:  0128536R 

Nicad  Battery  Stick 

L.-  :   *   1 
Brand  New  4.8  V   500 
maH  0133511 R   $4.00 ii 

Laser  Scanner 
Bar  Code  Module 

Wow!  What  a   a   cool  item! 
Brand  new  laser  scanner 

module  (size  1x1x1. 5"!)  includes  red  laser,  beam 
splitting  mirror,  op  amps,  photo  sensor,  transistors, 
processor,  ICs,  etc.  From  handheld  laser  barcode 
reader.  We  sold  out  of  the  last  style  we  had!  No 
specs,  but  buyers  figured  out  the  hook  up  for  the 
last  group,  well  post  on  the  web  any  new  info  on 
this  one,  should  be  easy,  has  just  12  pins  on  the 
connector.  Styles  may  vary. 
Q131346R    $14.95 

* Tiny  Beeper  Speaker 
Star-  PMX  04 B   beeper  speaker 
as  used  in  coll  phones  and 

pagers.  Only  1/2”  dia,  easily 
drive  from  micro  or  single  tr  an 
sister  dr  iver  circuit  included) 
01 3308 8 R   Group  of  5   pcs   $2.00 

C   size  Nicad  Battery 

This  is  the  real  deal,  a   true  2   A   Hr 
Nicad,  Button  top  works  in  any 
device  too!  Brand  new  by  Sanyo. 
01 30380R   32.00 

Thin  Speaker 
2   1/4"  square  speaker,  only 

1/2"  thick!  8   ohm  0.5  watt  2.75" 

mtg  hole  pattern. 0133529R   3   for  $4.95 

Handy  Tool  Set 
Welt  made  quality  3   piece 
plier  set.  Includes  deluxe 

padded  zipper  case.  Pliers 
are  big  8"  in  size,  you  get: 
needlenose,  diagonal  and 
lineman  style  with  handy 
crimper  ana  stripper  dies 
on  each  tool)  Get  a   few  for 

the  car,  gifts  and  toolbox, 

they  are  that  nice! 01 28871 R   

$12.95 Check  us  on  the  web: 

www.  shopatwindsor.  com 
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Wireless  A N   Transmitter/Receiver  Kits 

New  Low  Prices  ask-somtr  sexhtr  2   a   ghz 
4   Channel,  Miniature  Systems 

-   Miniature  size 

-   Standard  transmit 

range  300' 

-   -   4   Channel  manually 

switchabie 

169/kit 

S   onar  Units 

Vision  Systems  1 

Rflotor  Drivers  '<9 
©plies  O 

Rflieroprocessors 
^rtffifciaf  Intefligence 

Web  Controls 

ASK-1204TR-1W  1.2  GHz  $149/kit 
4   Channel  1   W   Miniature  system 

■   Super  high  power  JH 

-   Standard  transmit  range  1Q00r -   Built-in  switcher  for  auto  scan  Aj 
-   miniature  size 

THE  «VID  SERIAL  VIDEO  MODULE 

TRUE  BITMAP  SCREEN  WITH  A   RESOLUTION  OF  ESS  BY  254 

■   63  BUILT-IN  AND  256  USER-DEFINABLE  CHARACTERS 
14  COLORS  TO  CHOOSE  FROM 

’AND  MUCH  MORE... 
VISIT  WWW.MULnLAftS.NET  TO  LEARN  MORE 

MULTTLABS 

LAKE  FOREST,  CALIFORNIA 

Mateo.  Inc.  www. matco.com 

Sales : (800)^71 9-9605  Fax: (647)-3Q3-066Q 

Introducing  the  world's smallest  hard  disk  tool 

    Clone 

DINK  cJkJL*. 

JOCKEY 

■|  Compare 

Mount 

Test 

Mora  displays 

available  on-line 

12-36  volts,  35  amps 

If Great  for  robot  projects. 
Radio  and  joystick 

■Blk,  interfaces  available. 

Pw||See  our  website  for other  controllers 

SBP^nd  robot  products. 

LCDs  for  Hobbyist  and  OEMs 
Prices  start  as  low  as 

$2,39  for  16x2  STN  LCD 

iiCDEFGH I JKLMHOP 
QR5TUUUX V Z Q RST  UU Diskology.com 

...a  dream  come  true  for  any  PC  hobbyist 

or  techician  who  lives  over  a   test  bench.” 

-   CPU  Mag 

www.41 1techsvstems.com 

S^ecfatontcs  Showcase 
ActiveWire®  USB 

Simple  USB  Interface! 

Works  with  MacOS  S/9,  Win9B/2K/ME/XP 
FreeBSD  aryj  Unux! 

24Mhz  CPU  core  with  USB 
Firmware  downloadable  via  USB 

IB  bit  parallet  Input/Output 

See  wetxsite  fax  add-on  boards 
All  drivers,  manuals,  demos  are  on  our 
web-srte  rex  immediate  download" 

ActiveWire,  Inc. 
www.  act!  vewi  re  i   nc .   co  m 

plus  shipping 

ph  +1 .650.465.4000  fax  +1.209.391.5060 

Andre  La.Mijthe<& JK  Microsystems  pFtashPlus  84~0Q40  Kit 

Embedded  Intel  366 EX  Board  —   Oniy  $49  each! Learn  Ster-Sy-Step  Howto  Hujld 
AND  DEBiBN  YOUR  OWN  VIDEO  GAME  CONSOLE! 

INCLUDES : 

■&catterH3btvl5&  ANC&luderts! 

■Tl^FunwsjioLe^n'E'ttwiJdMS^Lamsi 

♦   FUIy.J*l£rntlMl  MB5  Mu- a   EHIlHil  Wlf 
■   fcntpWto  tevrtDpmert  ill) 

^T^KJ+S.  a   PtaMffid  s*  tic  Ltrocm 

■   eBock  cri  Qcs^nnii;  Hie  KGS  Cbnsde!  SJKH  8   80  WPS  Sfl<J 

*   CB&86  end  Pc-Ajf  Supply  InciUdHS  harsJLV  SK-KW  OwnpfliHES 

These  are  NEW  OEM  beattlt  fully  restored  to  factory  default  condilion 

Our  price  it  $130  off  ̂ IK  MifrrQ'g  1M  pri^p  gf  till  fqr  fag  t??i"nsl  gnly! 
We  include  power  supply  S   Flash  chip  gt  no  extra  Dost!  ($35  value) 

^position  Phoenix  Contact  connector  and  plug  available  separately 
Fne-instolfedl  QOS.  TCP/IP  and  Web  Server  Software 

PC  Compatible  Serial  and  Ethernet  Poos  plus  much  more" 
Download  manua  ,   datasheet,  drawings  at:  http:/fwww. ikmicro. com 

Northwest  Technical,  inc. 

www.northwesttechnicai-com 

Tel:  541-469-6644  -   Fax:  541-469-6655 

Everything  you  need 

W   Zagros  Robotics www.zaqro5rabotfes.com 

PO  Box  460342,  St.  Louis,  MO  63146 

[3I4J  763- T 326  irtfo@za qro5robotics.com 

MC7  Motor  Controller 
from  Diverse  Electronic  Services 

Measurements:  rms,dB(rel),  dBV,  dBm 
Direct  Audio  power  measurements 
6   display  modes 
Input  impedance:  IMohm/3GpF 
Connection  of  internal  or  external  signals 
Bandwidth:  2MHi 

Sampling:  lOMS/s 
Power  Supply:  WDC  or  6VAG/300mA 

GREAT  PRICES,  GREAT  SHIPPING  RATES 

49  McMichoei  SLf  Kingston,  ON,  K7M  IMS 

PRINTED  CIRCUIT  BOARDS 

QUALITY  PRODUCT 
FAST  DELIVERY 
CO 3   IPEUnVE  PRICING 

10  pcs  (3  days) 

1   or  2   layers  $249 

10  pcs  (5  days) 

4   layers  $695 

(up  to  30  sq.  in.  ea.) includes  looting,  artwork, 

LPI  mask  &   legend 

*   UL  approved 

*   Single  &   Double  sided 

*   Multilayers  to  8   layer 

*   SMOBC  LP1  mask 
*   Reverse  Engineering 

*   Through  hole  or  SMT 

*   Nickel  &   Gold  Plating 

*   Routing  or  scoring 

*   Electrical  Testing 

|   *   Artwork  or  CAD  data 
1   *   Fast  quotes 

PULSAR,  INC 
9901 W.  Pad  Be  Aye. 

Franklin  Park.  IL  60131 

Phone  847,233,00 12 

W   e   wiR  beat  am  com - 

petitor  s   prices  It ! 

yoftii@fla  sh.net  * 

Fat  847,233,0013 

Modem  847,233,0014 

f   la  sh.  ne  t/vogii 



soie  PLce  ssqp  qfp  dpak  msop  qsop  sc$&  djpak 
TSSOP  SOTB9  P3PAK  SOU *3  TSOP  5C70  50TAB  and  many  more. 

{714)630-8024  www.beldynsys.com 
-   tf&fW  iDflwtopmw'r  SoUan  ,6r  Uw  TeciVicairPWeasJmar- 

Snsp-Apflrt"  PCE's  with  ,1<MF  pin  strips, 
□ozena  of  assorted  adapters  on  ascii  PCE. 

A   variety  (sITPQB'i  with  pattern*  Front  5   tooh- 

CUBTOM 
Elastic  parts 

Maid  nrssnufactLsring. 

Production  of  injection 

maided  part*.  No  order 
too  Email  or  boo  bigi.  Very 

comoBtitivei  on  high  labor 

pnrbB.  For  very  Email  orders,  we  can  inject  your 

parts,  on  manual  low  pressure  machines, 

JSA.  Office!  V&V  Mach,  and  Eq  uip.lnc,  1 401 9   Whispering  Pal  ms  Dr. 

Houston. TK  77D66, PH. 281  397  8101,  Fast. 231  397  6220, 

Mexico*  Plant:  Marketing  Tech. De  Msk.  Sft  de  CV.  Alamsi3 

Du  arto Piso,  5a  nta  Mon  icajla  I.  Edo.  De  Mexico,  540W 

Tels.  01 1   S2(SSS)  3 1 4   5325  &   0 1 1   52(555)  3B 3   3&4S 

Fa*. 01 1   52(555)  3S1  5996. 

Continued  from  Page  6 Reader  Feedback 

Dear  Nuts  &   Volts: 

Generally,  you  have  a   fine  publi- 
cation, well  written,  carefully  planned, 

and  thoughtfully  layed  out  and,  while 

it  was  with  great  regret  that  I   was  wit- 
ness to  the  demise  of  the  Gern shack 

publication  Poptronics ,   it  was  worth 

losing  it  to  discover  Nuts  &   Volts . 

Where  have  you  been  all  my  life? 

Well,  enough  gushing.  All  that 
said,  I   discover  you  are  subject  to  some 
of  the  same  problems  that  likely  plague 

all  technical  publications  —   having 
to  rely  upon  contributing  authors  to 

supply  accurate  data/information  with 
their  submissions.  1   refer  to  the  strobe 

light  project  “In  the  Blink  of  an  Eye”  in 
the  May  2005  issue.  The  author,  Andy 

Sullivan,  presents  erroneous  data 

points  for  the  charging  of  an  RC  circuit. 
He  states  that  an  RC  circuit  will  charge 

to  40%  of  full  charge  in  one  time  con- 
stant (TC),  75%  in  two  TCs,  90%  in 

three  TCs,  and  96%  in  four  TCs.  These 

percentages,  as  well  as  his  assertion 
that  a   capacitor  is  fully  charged  after 

four  TCs,  are  incorrect.  If  these  per- 
centages are  derived  from  empirical 

measurements,  Mr.  Sullivan  must  have 

some  extremely  leaky  capacitors. 

The  true  data  points  for  charging 

capacitors/ RC  circuits  are: 

1   TC  =   63.7% 

2   TC  =   86.8% 

3   TC  =   95.2% 

4   TC  =   98.3% 

5   TC  =   99.3% 

The  charge  percentages  are 
derived  from  the  fact  that  each  time 

constant  actually  charges  the  same 

percentage  as  the  previous  TC: 

63.7%.  However,  each  TC  can  charge 

only  63.7%  of  the  differential 

voltage  between  the  capacitor  and 
the  source  voltage.  Example:  In  the 

circuit  in  question,  the  source  voltage 

is  340V, 

TC 
V   cap. 

V   charged 

1 216.6V 216.6V 

2 295.3V 78.5V 

3 323.8V 10.3V 

4 334.1V 3.8V 

5 337.8V 1.4V 

V   diff.  remaining %   full  charge 

1 23,4V 63.7% 

43.9V 86.8% 

16.2V 95.2% 

5.9V 98.3% 

2,2V 99.3% 

After  five  TCs,  the  differential 

voltage  becomes  so  small  as  to  be 

inconsequential,  and  the  amounts  of 

capacitance  and/or  duration  of  time 

constant  are  irrelevant  to  the  percent- 
age of  full  charge  per  time  constant. 

I   hope  this  has  been  helpful  in 

clarifying  the  RC  charge  cycle. 
Charles  Rhines 
Sioux  Falls,  SD 

Response:  Thank  you  for  taking  the 

time  to  read  my  submission,  7 n   the 

Blink  of  an  Eye ,   ”   and  for  submitting 
a   response.  You  raise  an  interesting 
point  about  charging  RC  circuits. 

The  percent  of  charge  as  a   function 
of  time  is  different  if  you  are  talking 

energy  or  voltage.  Because  the 
strobe  circuit  was  sized  to  provide 

the  appropriate  energy  to  the  strobe 
tube,  my  numbers  indicate  the 
percentage  of  total  energy  charged 
in  an  RC  time  constant.  Total  energy 

is  represented  as  follows,  where  Cl  is 
the  percentage  of  energy  when  fully 
charged: 

U   ~   (1  -e'tRC}2
 

Your  values  represent  the  per- 
centage of  total  voltage  built  during 

charging.  The  energy  charged  is 
proportional  to  the  voltage  squared, 
as  shown  below  where  C   is  the 

capacitance: 

U   =   -CV2 

2 

Squaring  your  values  for  volt- 
age yields  my  values  for  energy  as 

shown  below.  Cl  =   %   energy 

charged  and  V=%  voltage  charged. 

t/RC 

(1 

|   V| 

1 0,400 0.632 

2 0.748 0.865 

3 0.903 0.950 

4 0,964 0.982 

5 0.987 0.993 

—   Andy  Sullivan 
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In  The  Trenches 
by  Gerard  Fonte 

The  Business  of  Electronics  Through  Practical  Design  and  Lessons  Learned 

In  The  Trenches 
Managing  Engineers 

This  article  is  going  to  be somewhat  different  from  the 

past  ones,  Instead  of  address- 

ing a   topic  that  is  directly  applicable 

to  engineers,  l   will  look  an  important 

indirect  topic. 

This  is  the  management  of 

engineers  by  someone  who  does 

not  have  a   technical  background. 

It  is  often  the  case  that  manage- 

ment-trained people  are  asked  to 

direct  a   technical  group.  But,  with- 
out an  understanding  of  the  needs 

and  expectations  of  engineers, 

the  non  technical  manager  can  be 
at  risk  from  considerable  culture 

shock. 

The  Engineering 
Profile 

As  a   group,  engineers  are  differ- 
ent from  most  other  groups,  (Please 

note  that  this  is  a   general  discussion. 

Individual  engineers  vary  a   great 

deal.)  Engineers  take  an  idea  and 

make  it  real.  Artists  and  musicians 

do  the  same  except  that  engineers 

create  practical  devices.  This  means 

that  engineers  are  both  creative  and 

pragmatic. This  is  a   very  unusual  combina- 
tion of  traits.  It  is  also  a   powerful 

combination.  Just  look  around. 

Virtually  everything  you  see  was 

designed  and  realized  by  an  engi- 
neer, Your  chair  was  designed  by  an 

engineer.  Your  clothing  was  made  by 

machines  designed  by  engineers. 

Learn  Wireless  Communication  Technology  and 
FCC  License  Preparation  at  HOME! 

Free  Information  Packet 

Prepare  today  for  a   new  challenging  and 

exciting  career.  Our  Distance  Learning 

Program  is  designed  to  train  you  at  home 

in  your  spare  time.  Call  today  to  get  started. 

Our  new  program  in  Wireless  Communication 

Technology  can  open  up  a   new  world  of 

income  opportunities  for  YOU  and  NO 

classroom  attendance  is  required. 

Send  to  Aii,  Inc.,  Dept.  N&V  1203  -   2725  College  St.,  Jacksonville,  FL  32205 

Name  __             Age   

Address   Ph:(  )   

City/State               ZIP     

■Atlantic  International  Institute,  Inc. 
wmAiilearn.com  Email:  info@aiilearn.com 
Call  TODAY  For  free  Information  Packet 

Toll  FREE  1-800-658-1180 
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Announcing 
the  Next 

^   — ■   *   ■ 
Ch  7 
C7Zr 

JedTouch  Screen 

^grafTFmable  Display  Module 
■   SeriaHUSB+Parallel  Interface 

*   l2C/AVR/BA$IC  Stamp/VB  Compatible 
*   1MB  Onboard  Flash  Bitmap  Memory 

>   Graphic/Text  Commands 
*   Downloadable  TTF  Fonts 

*   Battery  Pack  Option 

nCo(P°'#cctee(' 

DISPLAY  FEATURES: 

•   Sony  2,7"  Color  TFT  LCD *240x160  1/3  VGA 

•   Transflective  with  LEO  Prontlight 

•   Sunlight  Readable 

”   OEM  pricing  starting  at  $189 

EARTH  CT-lcmr  We  Make  i   c   0s  Work 
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In  The  Trenches 

Your  computer  ...  the  floor  tiles  ...  the 

light  fixtures. 

It's  natural  for  people  of  similar 

traits  to  be  drawn  to  certain  jobs.  It's 
very  important  to  understand  this. 

Engineers  like  (perhaps  love  is  a   bet- 

ter word)  their  profession.  (Please 

note  that  profession  and  job  are  not 

the  same.)  They  like  making  things. 

They  like  solving  problems.  What’s 
more,  engineers  often  take  their 

profession  home. 

Many  engineers  have  a   personal 

lab.  Many  engineers  made  a   hobby 

of  “engineering”  while  in  high 
school. 

Quite  simply,  engineering  is  a 

way  of  life.  Obviously,  this  is  very 
different  from  administrators  and 

managers.  Few  of  these  people  go 

home  and  read  a   “Modern 

Management”  magazine  for  fun  or 
practice  with  new  ways  of  writing 

budget  reports. 

Engineers  are  generally  honest 

and  straightforward,  often  to  the 

point  of  being  blunt.  Subtlety  is  not 

something  they  recognize  well.  But 

they  have  to  be  this  way.  If  their 

design  fails,  there  is  no  one  to  blame 

except  themselves  because  their 

signature  is  on  the  drawings.  It  is 

also  an  inescapable  fact  that  you 

can’t  fool  Mother  Nature.  You  can 

fool  yourself  and  others,  but  the  laws 

of  physics  prove  the  truth  of  any 

design. 

This  honesty  requirement  mani- 
fests itself  in  two  very  important 

personal  aspects.  The  first  is 

responsibility.  Engineers  rarely  try 

to  deny  responsibility  for  failure. 

This  is  quite  unusual.  Few  others  are 

willing  to  do  this.  How  many  times 

have  you  seen  finger-pointing  and 
excuses?  Have  you  ever  heard  an 

administrator  say  “That’s  my  fault.  I 

screwed  up.”? 
Engineers  do  this  because,  as 

noted  above,  their  name  is  on  the 

drawings.  At  the  most,  they’ll  say  “It 

wasn’t  designed  for  that.”  Or,  “It  was- 

n’t in  the  specifications.”  The  fact  that 
they  are  able  to  admit  mistakes 

indicates  a   large  ego  and  strength  of 

character.  These  are  important  traits 

JULY  2005 

in  themselves  but  are  often  over- 

looked because  engineers  are  gener- 

ally somewhat  non-social.  They  do 
not  exercise  these  traits  for  social 

authority  as  others  might  do.  But, 

simply  because  some  things  are 

not  obvious  doesn’t  mean  that  they 
aren’t  there. 

The  second  aspect  is  that 

they  expect  to  see  honesty  from 

others.  Within  the  engineering 

community,  this  is  a   reasonable 

expectation.  However,  in  a   social 

or  business  setting,  it  can  be  some- 

what naive.  It’s  important  to  under- 

stand this.  Don’t  put  them  in  a 
situation  where  it  can  be  detrimental. 

And  never,  never  lie  to  an  engineer. 

If  an  engineer  catches  you  in  a 

lie,  he  will  never  (yes  never)  trust 

•   8-Channel  Analog  to  Digital  Convertor 
•   Real  Time  Clock/Calender 

•   29  Digital  I/O 

•   SPI  &   l2C  Bus 
•   Two  Serial  Ports 

•   Serial  Boot  Loader 

•   RS-232,422  or  485 
•   Selectable  Baud 

Rates  up  to  250  Kbps 

•   Only  1 .5  Cubic  Inches 
•   Supports  Assembly, 

BASIC  and  C   Prog,  Languages 

•   Inexpensive  CodeVision  C   Compiler 

Starting  at  Only 

$119  -   Single  Qty 
j   Start  Developing 
|   The  Micro6/128  Development 
Board  takes  the  Micro64/128  I/O 

pins  and  expands  them  out  to 

j   solder  pads  and  headers  for  ease of  connection  when  developing. 

!   It  also  connects  USART 1   to  RS-232 
drivers  or  directly  to  screw 
terminals  for  RS-422  or  RS-485 
communication.  USARTO  is  also 

[connected  to  RS-232  drivers. The 

]   RS-232  drivers  are  connected  to (two  DB9  connectors.  This  board 

includes  a   prototyping  area  so  the  user  can  add  external 
circuitry. There  is  an  onboard  voltage  regulator  for  powering  the 
Micro64/1 28  and  additional  circuitry. The  Micro64/64 A/1 28/1 28A 
development  system  comes  complete  with  a   Micro64,  Micro64A, 
Microl  28  or  Micro128A,a  Micro64/128  Development  Board, and  a 
power  supply. 

VISIT  WWW.MICROMINT.COM  FOR  MORE 

INFORMATION  or  Call  1-800-635-3355 
Circle  #111  on  the  Reader  Service  Card. 
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In  The  Trenches 

you  or  respect  you  again.  (If 

trust  and  respect  are  not  important 

to  you,  you  have  other  issues 

to  address.)  Deliberate,  misleading 

statements  are  taken  as  lies  as 

are  unkept  promises.  If  situations 

force  you  to  renege,  explain  it  in 
detail. 

Management 
Style 

Once  you  understand  the  basic 

profile  of  the  typical  engineer,  it  is 

obvious  that  the  “Y”  style  of  man- 
agement is  the  most  appropriate. 

(The  “Y”  theory  says  that  people 
like  to  work.) 

All  you  have  to  do  is  provide 

the  necessary  tools,  create  reason- 
able deadlines  and  objectives, 

insulate  them  from  departmental 

politics  and  paperwork,  and  watch 

them  take  off.  Remember,  they 

like  their  profession.  The  last  thing 

you  want  to  do  is  make  them  dislike 

their  job.  Unfortunately,  this 

happens  with  a   fair  degree  of 

regularity.  There  are  many  reasons 
for  this. 

Some  managers  are  intimidat- 
ed by  the  education  and  intelligence 

of  personnel  in  their  department. 

They  mistakenly  think  that 

constantly  exercising  their  authority 

will  cause  the  engineers  to  respect 
them. 

They  fear  losing  control. 

Engineers  recognize  teamwork  and 

the  need  for  direction.  But  ongoing 

interruptions,  micro-management 

“suggestions,”  meetings,  and 
reviews  only  serve  to  antagonize 

engineers. 

Other  managers  take  the  posi- 

tion that  since  they  are,  after  all,  sen- 

ior to  the  staff,  they  must  be  better,  as 

well.  The  idea  that  the  manager 

always  knows  what's  best  is  simply wrong. 

While  it  is  true  that  the  manager 

is  responsible  for  the  department, 

it  is  foolish  to  think  that  the 

manager  is  the  best  one  for 

making  technical  decisions.  If  the 
manager  was  technically  oriented, 

he’d  be  an  engineer,  rather  than  a 
manager. 

Additionally,  the  concept  of  the 

manager  being  the  departmental 

“father-figure”  is  silly.  Following  this 

faulty  logic  suggests  that  one  gets 

smarter  as  one  manages  more  and 

more  people. 

If  this  was  truly  the  case,  then 

every  world  leader  should  be  a   genius 

and  they  should  be  able  to  solve 

every  problem  themselves  (including 

curing  cancer,  predicting  earth- 
quakes, and  controlling  the  rat 

population  in  cities). 

A   proper  analogy  is  a   sports 
team.  The  manager  is  the  coach 

of  the  players.  The  coach  cannot 

be  intimidated  by  the  skills  of  the 

*   # 
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of  mounting  space 

Measures  6.75  x   5", 
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1   Available  in  colors 

Add  your  own  microcontroller, 
sensors,  video  camera,  GPS, 
or  other  electronics 

Robots  for  the  Rest  of  Us 

www.BudgetRobotics.Com 
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players*  Nor  is  the  coach  expected 

to  play  on  the  field.  A   good  coach 

shapes  the  team  to  make  the 

best  use  of  the  individual  strengths 

of  the  players*  Athletes  —   like 

engineers  —   want  to  perform  to 
their  best. 

Management 
Suggestions 

First  and  foremost,  listen  to 

what  your  engineers  say*  In  all 

probability,  they  are  smarter 

than  you.  They  are  certainly 

able  to  appreciate  the  technical 

situation  better*  If  they  are  not 

considering  some  political  or 

administrative  factor,  tell  them  so* 

Give  them  the  opportunity  to  con- 

sider it  and  respond*  There’s  a   good 
chance  that  they  can  provide  a 

usable  compromise  solution.  Don't 

simply  dismiss  them  with,  “You 
don’t  understand  the  situation.” 

Take  the  time  to  make  them 

understand.  That's  part  of  your 

job  (making  your  personnel  more 
effective). 

Engineers  dislike  meetings  and 
consider  them  a   waste  of  valuable 

time*  Most  often,  they're  right* 
Consider  this:  a   one-hour  meeting 

with  eight  engineers  consumes  one 

man-day  of  engineering  time. 
On  the  other  hand,  suppose  you 

walked  around  to  each  engineer  and 

got  a   personal  progress  report.  At 

five  minutes  per  engineer,  that's  less 
than  one  man-hour  of  engineering 
time*  You  increase  efficiency,  make 

your  engineers  happy,  and  gain 

their  respect*  What's  wrong  with 
that?  It  still  takes  you  an  hour  with 

either  method*  So,  unless  there  is 

a   real  need  for  a   meeting,  don't 
call  one* 

Allow  the  engineers  to  solve 

resource  allocation  (or  other  depart- 

mental problems)  by  themselves.  It 

often  happens  that  some  major 

piece  of  equipment  is  needed  by 

multiple  people*  If  you  set  the  rules, 

you  will  be  required  to  settle  each 

and  every  dispute  about  equipment 

use,  forever*  Is  this  what  you  really 

want? 

Instead  say  something  like,  “1 
expect  you  to  be  able  to  share  the 
machine*  And  I   will  not  take  your 

inability  to  get  machine  time  as  an 

excuse  for  being  late*  If  you  can’t 
share,  I’ll  set  an  arbitrary  schedule 

nobody  will  like*”  A   little  psychology 
can  go  a   long  way* 

Critical  Details 

I   often  say  that  engineering  is 

common  sense  with  attention  to 

detail.  With  the  most  important 

thing  being  the  details*  This  is 
because  the  details  are  absolutely 

critical  to  the  success  of  the  design. 

Countless  catastrophic  events  have 

SCHEMATIC  £   PCB 
LAYOUT  SOFTWARE 
as  low  as$99 
CircuitCREATOR 
Windows  95/98/NT/2QOO/XP  Compatible 

Schematic  Capture,  PCB  Layout,  Automatic  Router 
Gerber  Creator  /   Viewer  &   Spice  Simulator 

Up  to  32  E-size  sheets,  256  Layers 

Over  25,000-1-  parts  /   symbols  /   Footprint 
User  expandable  Library 

Up  to  50  different  pad  shapes  and  sizes. 
Export  to  15  different  CAE  programs. 

Routes  multi-layer  boards,  2   layers  at  a   time, 
with  different  line  widths. 

Full  interactive  graphical  symbol  &   part  editor  included. 

FREE  DEMO  DOWNLOAD 
www.advancedmsinc.coin 

2*-— %^Advanced  Microcomputer 
wll  1   I   Systems  Inc.   

Tel:  (954)  784-0900  Fax:  (954)  784-0904 
Snfo@advancedmsinc.com 
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been  traced  to  improper  detail 
consideration. 

A   ground  water  leak  into  a   tank 

started  the  Bophol  disaster.  Falling 

foam  destroyed  the  Columbia 

space  shuttle.  Wind  loading  was 

neglected  in  the  Tacoma  Narrows 

bridge.  And  on  and  on  and  on.  It 
cannot  be  overstated  that  details 

determine  the  fate  of  any  engineer- 

ing endeavor. 
This  means  that  you  should 

never  make  an  engineering  change 

without  —   at  the  very  least  — 

verifying  it  with  the  engineer.  And 

if  the  engineer  objects,  listen. 

The  sad  fact  is  that  unilateral  admin- 

istrative engineering  changes  happen 

all  too  often.  Here’s  a   classic 
example. 

Scope  Training  That  Makes  Sense! 

Get  up  to  speed  auiddy  with  our 
1-hour  video  ana  tech  manual. 

Certification  exam  included! 

Achieve  a   passing  score  on  the  exam 

and  get  your  proficiency  certificate! 

Developed  by  a   college  professor 

and  ham  radio  operator,  you'll  learn 
the  fundamentals  of  using  a   scope 
to  measure  DC  and  AC  signals. 

Specify  VHS  ($49.95),  or  DVD  ($69.95) 
Please  include  $5.00  S/H 

RUSH  delivery  available! 

1   -   877  -   SYSPEG1 

Send  check  or  m.o.  to: 

SYSPEC,  Inc. 
P.O.  Box  2546 

Syracuse,  New  York  13220 

(NYS  residents  add  sales  tax) 

Visit  us  on  the  web  at: 

www.syspec.com 

PayPal  Accepted 

The  Standard  for  checking 

Capacitors  in-circuit 
I   Good  enough  to  be  the 

choice  of  Puna  sonic, 

Pioneer,  NBC,  ABC,  Ford, 

JVC,  NASA  and  thousands 

of  independent  service 

technicians. 

Inexpensive  enough  to  pay  for  itself  in  just 

one  day’s  repairs.  At  Si  99,  it’s  affordable. 

And  with  a   60  day  trial  period,  satisfaction 

guaranteed  or  money -back  policy,  the  only 

thing  you  can  lose  is  all  the  time  you’re 
currently  spending  on  trying  to  repair  all 

those  dogs  you’ve  given  up  on. 

Locate  shorted  or  leaky 
components  or  conditions 
to  the  exact  spot  in-circuit 
Still  cutting  up  the  pcb, 

and  unsoldering  every 

part  trying  to  guess  at 
where  the  short  is? 

SF>9 
Your  DVM  shows  the  same  shorted  reading  all 

along  the  pcb  trace.  LeakS eeker  &2B  has  the 

resolution  to  find  the  defective  component. 

Touchpads  along  the  trace,  and  LeakSeeker 

beeps  highest  in  pitch  at  the  defect’s  pad.  Now 
you  can  locate  a   shorted  part  only  a   quarter  of 

an  inch  away  from  a   good  part.  Short  can  be 
from  0   to  1 5   0   ohms 

Cap  Analyzer  88 A   LeakSeeker  82  B 

Available  at  your  distributor,  or  call  561-487-6103 

Electronic  Design  Specialists  www.eds-inc.com 
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In  the  late  1960s,  a   new  rifle 

was  being  designed  for  the 

American  military.  It  was  called 

the  M   l 6.  The  prototypes  worked 

very  well  and  the  rifle  was  sent  into 

production. 
At  this  point,  very  senior  civilian 

government  people,  who  had 

no  experience  in  engineering  or 

small  arms,  decided  that  chrome 

plating  the  receiver  (the  place 

where  the  cartridge  rests  during 

firing)  was  too  expensive.  The 
bureaucratic  managers  changed 

this  tiny  detail.  No  chrome  plating 

was  to  be  used. 

The  result  was  that  the  non- 

plated  receiver  pitted  and  corroded 

from  the  gasses  of  the  gunpowder. 

This  caused  jams  and  misfires. 

Worse,  these  jams  required  the  whole 
rifle  to  be  disassembled  to  remove 

the  jammed  cartridge. 

Naturally,  this  is  not  a   desirable 

thing  to  happen  while  under  fire  in 

the  jungles  in  Vietnam,  Many 

American  soldiers  died  and  the  M-16 

got  a   bad  reputation  until  this  detail 
was  ‘'fixed”  by  chrome  plating  the 
receiver. 

More  recently,  the  space  shuttle 

Challenger  failed  because  administra- 
tors decided  to  launch  in  cold 

weather  in  spite  of  the  objections  of 

the  engineers.  Simply  having  the 

authority  to  decide  does  not  make 

you  decide  well. 

Engineering  Code 
Phrases 

There  are  a   number  of  special 

code  phrases  that  engineers  use  that 

mean  something  different  than  the 

actual  words.  Different  companies 

and  organizations  may  have  different 

ones.  It's  important  to  learn  and 
understand  them. 

For  example,  suppose  you  ask 

an  engineer  about  designing  a 

product  with  a   certain  set  of  specifi- 
cations, He  may  respond  with 

something  like,  “Obtaining  a   proper 

frequency  response  is  not  trivial.” 
“Not  Trivial”  is  a   code  phrase.  It 
sounds  innocuous  but  it  really  means 
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"nearly  impossible*”  The  specifica- 
tions requested  may  have  been 

obtained  before,  but  only  under  spe- 
cial conditions* 

So,  incorporating  them  in  a 

mass-produced  product  will  take 

significant  effort  But  it's  probably 
possible* 

Suppose  he  answers  with 

"Obtaining  a   proper  frequency 

response  is  difficult”  This  means 
that "[  don't  know  how  to  do  that  and 

I   don't  know  anyone  who  has*  Butf 
like  flying  a   man  to  Mars,  it  should 

be  theoretically  possible*”  Solving 
such  a   problem  will  take  consider- 

able research  and  development,  as 

well  as  time  and  money.  And 

even  then,  the  results  may  not  be 

practical. 

As  you  can  see,  engineers  have  a 

hard  time  saying  something  can't  be 
done*  So,  when  they  actually  say  so, 

believe  them.  There  is  the  old  engi- 
neering saying  that  stands  the  test  of 

time:  "You  can  have  it  fast,  cheap,  or 

good.  Pick  any  two*” 

Half-life 

It’s  generally  considered  that 
the  half-life  of  any  engineering  spe- 

cialty is  about  five  years*  This 

means  that  about  half  of  the  infor- 

mation in  that  specialty  is  obsolete 

in  five  years.  This  is  by  far  the 

fastest  changing  profession  that 
there  is. 

This  means  that  a   five-year  old 
textbook  contains  only  50%  useful 

information.  A   10  year  old  textbook 

has  only  25%* 

So,  in  order  for  an  engineer 

to  stay  on  top  of  his  profession, 

he  has  to  constantly  learn  new 

things*  Good  engineers  understand 
this  and  strive  to  maintain  their  level 

of  expertise.  It's  also  important  for 
you  to  recognize  and  foster  their 
efforts* 

It  doesn't  really  take  too  much 

time  or  money  to  facilitate  engineers’ 
learning*  Encourage  them  to  go  to 

manufacturer’s  seminars*  These 

aren't  very  expensive  —   usually  under 
$100*00  —   and  take  about  a   day. 
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But  they  provide  valuable  new 

information  about  new  products  and 

techniques. 

Additionally,  they  help  the  engi- 
neer network  with  other  engineers. 

This  cross-pollination  is  useful  in 

generating  new  ideas  and  solving 

problems* 
Some  managers  fear  this. 

They're  afraid  that  if  their  engineers 

see  what  other  people  are  doing, 

they  won't  be  satisfied  with  their 
current  job  and  leave.  This  is  a   silly 

attitude  to  take.  Restricting  the  engi- 

neers’ learning  is  very  short-sighted. 
You  are  hobbling  your  engineer. 

Keeping  them  ignorant  may  make 

you  feel  powerful,  but  it  makes 

your  department  less  effective.  The 
investment  in  learning  is  always 

B-16-bil  FFPRQM  I   Serial  E EPROM  |   FLASH  EPROM  |   GAL  /   PALCE  |   Most  MCU's  |   Low  VDllaiitt  to  1 ,3U  |   OIL  dev.  w/o  Adapter. 
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6100 
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operation  on  battery  (AC  charger 

included).  Runs  WIN  98,NT,MEi 

2000, XP  with  Hex/ Fuse  Editor, 

Remote  control  from  other  apps,  (e,g. 

VIsualBasid.  Substitutes  high  priced 

universal  [programmers  e.g,  ALL- II 

{HI  10)  or  LAB-TQOL-43  (ADVAWTECH) 

Providing  virtually  matching  perfor- 

mance at  only  1/3- 1/5  the  price. 
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One  Small  Programmer  handles  5,500  devices. 
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K1 
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cost-effective. 

Here  are  a   couple  of  other 

good  methods  of  encouraging  engi- 
neers to  develop.  The  easiest  one  is  to 

contact  a   local  distributor  and  ask 

them  if  a   company  would  like  to 

present  a   mini-seminar  (an  hour 
or  so)  on  whatever  new  product  they 
have. 

Nearly  every  company  would 

leap  at  the  chance  to  promote 

their  new  product  directly  to  a   group 

of  engineers.  You  could  make  it  a 

monthly  event  (or  more  often,  if  you'd 
like).  You  could  have  it  during  lunch 

and  provide  pizza  or  something  to 
munch  on. 

Manufacturers  also  provide  evalu- 
ation kits  at  low  cost  These  kits 

provide  hands-on  experience  with 

new  products  and  technology.  Let  it 

be  known  that  you  encourage  this. 

Provide  space  and  time  for  the  engi- 
neer to  experiment.  The  result  can  be 

the  development  of  state-of-the-art 

specialists. 
Remember  that  engineers  like 

learning  and  will  do  so  on  their  own 

if  given  the  opportunity.  So  give 

them  that  opportunity.  (It  should  also 

be  noted  that  the  engineers  that 

participate  are  generally  the  better 
engineers.) 

But,  some  argue,  you’re  making 
the  engineer  more  valuable  and 

they  will  leave  for  a   higher  paying 

job.  So  you  are  hurting  yourself. 

Like  all  myths,  this  has  a   kernel  of 
truth.  If  you  are  treating  and  paying 

your  people  poorly,  they  will  indeed 
leave. 

However,  remember  that  engi- 
neers love  their  profession.  If  they 

also  love  their  job,  they  won't  leave. 
Just  the  opposite,  they  will  enjoy 

their  work. 

It  doesn't  take  a   psychologist 
to  know  that  people  who  like  their 

work  do  a   better  job.  So,  by  provid- 

ing what  the  engineer  needs  to  excel, 

you  are  actually  binding  them 

more  tightly  to  the  company. 

Fundamentally,  people  change  jobs 

because  they  are  not  satisfied  with 

their  current  employment,  and  there- 

fore, aren't  happy.  If  they're  happy, 
they  stay. 

The  short  half-life  of  engineering 

information  seems  to  imply  that 

older  engineers  are  no  longer 

competitive.  And  for  some,  this 

is  true. 

However,  as  we  have  just  seen, 

engineers  like  to  learn.  If  they  have 

maintained  their  education,  then 

the  older  engineers  are  just  as 

technically  effective  as  the  younger 

ones. 

Additionally,  life  experience 

can  provide  them  with  better 
talents  that  take  time  to  master. 

Troubleshooting,  marketing,  finance, 

and  social  skills  often  age  well. 

These  people  tend  to  have  very  well- 
rounded  capabilities,  Having  older 

engineers  as  mentors  for  younger 
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Front  Panels? 
Download  the  free  >Front  Panel  Designen 
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ones  is  very  valuable. 

Ex-engineers  as 
Managers 

Often  an  engineer  will  be  promot- 

ed to  manage  an  engineering  depart- 
ment. This  has  its  good  and  bad 

points. 

Naturally,  this  manager  under- 
stands engineers  well  and  can  initially 

provide  useful  technical  advice. 

However,  learning  proper  manage- 
ment skills  can  be  problematical. 

Budgets,  schedules,  personnel  inter- 

action, management  style  —   these 
can  all  take  quite  some  time  to 

develop. 

But  since  engineers  like  to  learn, 

most  can  make  the  transformation 

to  management  successfully. 

There  is,  however,  one  large  latent 

problem. 
This  is  that  the  manager/ 

engineer  often  still  feels  that  he 

is  an  engineer.  As  we’ve  seen,  the 
half-life  of  five  years  means  that 

after  10  years,  the  manager  possess- 

es little  useful  engineering  informa- 
tion. There  are  two  basic  reasons  for 

this. 

The  first,  obviously,  is  that  the 

manager  no  longer  works  as  an 

engineer. 

The  second  is  that  few  man- 

agers will  expend  the  energy  needed 

to  maintain  their  engineering  expert- 
ise, This  requires  considerable  time 

and  effort  outside  of  their  current 

job.  So,  most  often,  their  engineer- 
ing knowledge  and  experience 

languish. 

The  problem  is  that  they  are  out 

of  step  with  the  current  engineering 

techniques  but  they  still  feel  that 

they  are  engineers.  So,  they  often 

try  to  solve  technical  problems 

(something  the  engineering  person- 
ality likes  to  do), 

Unfortunately,  they  no  longer 

possess  the  tools  needed  to  provide 

appropriate  solutions.  This  lack  of 

self-awareness  is  the  root  of  the 

problem.  This  results  in  “solutions" 
that  are  non-optimum  or  simply 
bad. 

For  example,  one  ex-engineer 

wrote  a   design  proposal  for  a   com- 

plex, real-time  data  gathering  and 

analysis  computer  network.  He  speci- 
fied that  the  software  be  written  in 

Basic,  He  also  designed  all  eight 

of  the  hardware  inputs  as  interrupt 

driven. 

Because  he  felt  that  he  was  still 

an  engineer,  he  thought  he  could  sin- 

gle-handedly create  a   great  product 

without  input  from  anyone  else.  He 
was  wrong. 

The  design  was  accepted  and 

delivered.  And  his  engineers  man- 

aged to  develop  workable  software. 

However,  the  product  would  have 

been  much  better  and  cheaper  if 

he  had  input  from  those  with  the 

proper  expertise  from  the  beginning. 

(Every  engineer  can  provide  similar 
examples,) 

The  point  of  this  example  is  not 

to  disparage  the  manager.  Rather  it 

shows  the  necessity  for  teamwork  at 

all  levels.  Engineers,  for  the  most 

part,  tend  to  be  solitary  people.  But 

the  exengineering/ manager  does  not 

have  that  luxury.  He  must  always 

involve  the  appropriate  people  in 

design  proposals  and  he  must  listen 

to  what  they  say.  It  is  critical  that  the 

ex-engineering/ manager  accept  that 
he  is  no  longer  an  engineer  but  a 

manager. 

Admittedly,  this  is  a   hard  thing  to 

do.  But  that's  why  they  pay  you  the 

big  bucks. 

Conclusion 

Engineers  are  different.  Even 

they  will  admit  that.  This  causes  a 

conflict  of  cultures  between  manage- 
ment and  the  engineers.  If  you  can 

recognize  this  conflict,  you  will  be 
able  to  deal  with  it. 

And,  in  the  process,  you  will 

develop  better  respect,  understand- 

ing, and  working  relations  with 

everyone  involved.  If  you  are  a   more 

effective  manager,  then  your  depart- 
ment will  be  more  effective,  as  well. 

And  for  engineers,  we  know  that 

being  effective  is  something  they 

want,  too,  NV 

Over  40,000 
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pricing  program 
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by  L.  Paul  Verhage Near  Space 

Approaching  the  Final  Frontier 

Near  Space 
BalloonSats 

The  BalloonSat  program  is  an effort  by  the  Space  Grants  of 

several  states  to  capture  the 

interest  and  imagination  of  college  — 

and  in  some  cases  —   high  school 

students  through  a   space  flight  expe- 
rience* BalloonSats  are  miniature 

near  spacecraft.  They  are  limited  in 

weight  and  carry  only  a   simple  data 

logger,  sensors,  and  small  camera. 

Students  can  quickly  construct  and 

test  BalloonSats,  BalloonSats  carry 

no  tracking  equipment,  therefore, 

they're  carried  as  cargo  on  an  ama- 
teur near  spacecraft. 

The  Construction  of 
a   BalloonSat 

The  Colorado  Space  Grant  has  cre- 

ated a   book  explaining  the  BalloonSat 

program.  The  book  provides  the  neces- 

sary information  for  students  to  create 

and  test  a   BalloonSat  without  actually 

giving  them  step-by-step  directions, 
BalloonSats  are  designed  to  meet  a   list 

of  criteria.  These  can  vary,  but  the 

criteria  specified  by  the  Colorado  Space 

Grant  includes: 

1*  Total  maximum  weight  of  500 

grams  (1*1  pounds). 

At  school,  I   have  access  to 

software  I   could  never  afford  on  my 
own.  So  when  I   learned  about  Corel 

Draw,  I   decided  to  give  it  a   whirl  with 

a   logo  for’  my  favorite  hobby.  After  lots 
of  time  and  help,  I   came  up  with  this 

design  that  I   would  like  to  share,  I 

created  the  design  partly  because, 

while  individual  groups  have  their  own 

logo,  there  isn't  a   logo  for  the  hobby 

2,  Maximum  volume  of  1,000  cm3 
(roughly,  a   four  inch  cube), 

3,  Temperatures  must  be  recorded 
both  inside  and  outside  the 

BalloonSat  for  the  entire  mission, 

4,  Must  carry  one  additional  science 

payload  (usually  a   small  camera), 

5,  Built  within  a   budget  of  $400,00, 

6,  Contact  information  recorded  on 

the  exterior  of  the  BalloonSat  (in  case 

a   farmer  finds  it  first), 

7*  Successfully  complete  all  preflight 
tests  before  launch. 

Most  BalloonSats  I've  seen  are 
simple  cubes  with  one  opened  face. 

The  typical  BalloonSat  airframe  is 

made  from  glued  sheets  of  foamcore, 

Foamcore  is  a   paper-backed  3/16 

inch  thick  layer  of  Styrofoam  and  is 

available  at  art  and  framing  stores. 

Space  Grants  recommend  using 

silicone  glue,  JB  Weld,  or  hot  glue 

to  assemble  the  airframe  of  a 

BalloonSat,  The  hatch  covering  the 

BalloonSat's  opened  face  is  sealed 
shortly  before  launch  with  tape  or 

as  a   whole. 

Please  feel  free  to  use  this  design 

in  your  own  near  space  projects.  The 

design  is  in  the  public 
domain  and  free  to 

everyone.  You  can 
download  it  from 

the  Nuts  &   Vo/ts 

website  at  www, 

nutvolts.com 

Velcro,  The  exterior  of  a   BalloonSat 

is  usually  covered  in  aluminum 
duct  tape, 

A   metal  or  plastic  tube  is  glued 

through  the  center  of  each 
BalloonSat  so  it  can  be  tethered  to  a 

near  spacecraft.  The  tube  insures  that 

the  flight  string  passing  through  the 

BalloonSat  doesn’t  cut  its  way 
through  the  Styrofoam  of  the 
airframe.  Several  BalloonSats  are 

attached  to  a   single  nylon  flight  string 

which  hangs  from  the  bottom  of  the 

last  module  of  the  near  spacecraft. 

Knots  tied  in  the  flight  string  allow 

split  rings  to  hold  the  BalloonSats 

in  place.  There’s  about  a   one  foot 
separation  between  BalloonSats  on 
the  flight  string. 

The  data  logger  inside  the 
BalloonSat  is  an  OnSet  Hobo  data 

logger.  Students  spend  part  of  their 

Figure  l .   A   gang  of  BalloonSats  on 
their  way  to  near  space. 
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Figure  2.  I   spent  two  hours  hiking  up  this  snow/ 
mountain  to  get  the  mission  back.  In  places,  the 

snow  was  five  feet  deep. 

time  learning  how  to  launch  (pro- 

gram) and  readout  data  from  the 
Hobo.  The  Hobos  used  in  a 

Balloon  Sat  have  an  internal  tempera- 
ture sensorf  so  to  measure  the 

external  temperature,  students  use 

either  a   temperature  sensor  from 

OnSet  or  make  their  own  (see  my 

column  in  the  August  2004  issue  of 

Nuts  &   Volts t   page  84). 

A   popular  device  carried 
onboard  the  Balloon  Sat  is  the  Canon 

Elph  APS  Camera.  The  Elph  camera 

is  reasonably  inexpensive  and  easily 

modified  for  use  with  an 

automatic  timer  (consist- 

ing of  a   simple  555  timer 
circuit  and  transistor 

switch).  The  camera  may 

have  already  been  modi- 
fied when  students  get  it, 

but  that  still  leaves  con- 

struction and  adjustment 

of  the  camera’s  555  timer 
circuit  for  them  to  do.  My 
November  2004  (page  94) 

and  March  2005  (page  80) 

columns  have  information 

on  modifying  cameras  for 

near  space  use. 
After  constructing 

their  BalloonSat,  the  team 

must  evaluate  the  performance  of 

their  Balloon  Sat  with  a   series  of  four 

tests.  First  is  the  weight  test.  Each 

fully  loaded  Balloon  Sat  (this 

includes  film  and  batteries)  is 

weighed.  The  Colorado  Space  Grant 

BalloonSats  can  weigh  no  more 

than  500  grams  and  Idaho  high 
school  students  are  limited  to 

400  grams. 
The  functional  test  is  next. 

Each  BalloonSat  must  remain 

attached  to  the  flight  string  (and  not 

cut  it)  without  suffering  damage 

under  normal  flight  conditions. 

Each  BalloonSat  must  also  show 

that  it  will  collect  data  for  the 

expected  flight  time. 
The  third  test  is  my  favorite. 

The  BalloonSat  must  function 

under  the  cold  conditions  expected 

during  the  flight.  Each  BalloonSat  is 

placed  inside  a   thermal  chamber 

loaded  with  dry  ice  where  it  must 
record  data  for  20  minutes.  The 

final  test  is  the  drop  test.  Here,  each 

BalloonSat  must  survive  a   ground 

impact  at  speeds  expected  during 

recovery.  The  BalloonSat  is 

dropped  from  a   specified  height 

and  must  remain  in  one  piece  and 

continue  functioning. 

If  the  BalloonSat  passes  these 

tests,  the  team  calls  it  a   day  and  gets 

some  sleep.  In  the  morning,  the 

BalloonSat  team  meets  at  the 

launch  site  where  an  amateur  near 

space  group  has  agreed  to  carry 
their  BalloonSat  into  near  space. 

Remember,  the  BalloonSat  doesn't 
carry  tracking  equipment,  so  the 
BalloonSat  must  piggyback  with  a 

near  spacecraft. 

Some  oi  My 

BalloonSat  Flights 

Figure  4,  I’m  the  one  in  the  front  left, 
hauling  like  crazy  to  catch  my  near 

spacecraft,  before  it  lands. 

Often,  the  BalloonSat  team 

accompanies  the  near  space  crew 

on  the  chase  and  recovery. 

However,  they  may  not  be  pre- 
pared for  the  task  of  actually 

hiking  out  to  get  their  stuff  back! 

On  my  last  BalloonSat  mis- 
sion, I   helped  Idaho  State 

University  launch  four  BalloonSats. 

We  ran  into  a   slight  problem  on  this 

flight.  We  sent  four  BalloonSats  up 

but  only  one  came  back.  The 

metal  tube  in  the  top  BalloonSat 

abraded  the  flight  line  that  carried 

all  of  the  BalloonSats.  Eventually, 

the  metal  tube  cut  the  flight  line 

and  three  BalloonSats  below 

dropped  off.  Fortunately,  a   farmer 
found  the  three  in  his  field  and 

sent  them  back.  On  a   positive 

note,  I   got  my  closest  to  catching 

a   descending  near  spacecraft  on 
this  flight,  I   missed  grabbing  my 
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near  spacecraft  by  only  one  yard 

(darn  plowed  field)* 

After  watching  BalloonSats  get 

designed  and  helping  to  launch  them, 

I   have  come  up  with  some  improve- 
ments, To  back  my  claim,  1   ran  tests 

on  my  modifications  and  will  present 

the  results  here,  I   have  two  sets  of  rec- 

ommendations to  make.  The  first 

deals  with  the  construction  of  the 

BalloonSats  and  the  second  in  the 

construction  of  their  carrier.  HI  close 

this  month's  column  with  two 
cautions  about  constructing  for 

near  space* 

My  Recommended 
Modifications  to  the 
BalloonSat 

1   have  four  recommended 

changes  in  the  construction  of 

BalloonSats.  These  changes  involve 

changing  the  airframe  material, 

changing  the  type  of  external  insula- 

tion, using  a   new  closure  method, 

and  changing  the  tubing  material. 

Feel  free  to  adopt  any  or  all  of  my 

modifications. 

Using  Styrofoam  as 
Airframe  Material 

Instead  of  using  3/ 16-inch  thick 
foam co re,  a   BalloonSat  airframe 

should  be  built  from  1   /2-inch  thick 

Styrofoam,  The  thicker  Styrofoam 

gives  greater  surface  area  for  the 

glue  and  is  lighter  in  weight  than 

foamcore*  Hot  glue  bonds  the  air- 
frame pieces  together  very  quickly 

and  is  easier  to  use  than  either  JB 

Weld  or  silicone  glue  (both  are 
recommended  adhesives  in  the 

BalloonSat  book)* 

The  greater  the  thickness  of  a 

material  the  stronger  it  becomes.  But 

foamcore  has  a   bonded  paper  sur- 
face, making  it  a   composite.  So  I 

wondered  if  this  might  add  to  its 

strength.  So,  I   performed  the  follow- 

ing strength  test. 

Two  beams  of  identical  dimen- 

sions (except  for  thickness)  were  cut 

from  3/16-  inch  thick  foamcore  and 

1/2-inch  thick  Styrofoam,  Each  beam 

JULY  2005 

0 

-1 

(fl 1   -2 

u 
c 

0   -3 

lA 
v\ 

t 

CL  ■ <1> 
□ 

-S 

Strength  of  Materials 

\ 
\ i 

K 

■V 

  3/ 1 6'*  Foam  Core 

> 
h 

* 

^   _ 

-   -   1/2"  Styrofoam 

_ 
* 

% 
\ 

0.0  0.1  0,2  0.3  0.4  0.5  0.6  0,7  0.S  0.9  1.0  1.1  1.2  1.3 

Weight  (pounds) 

Fig 

ure 5*  Chart  showing  the 
strength  of  the  materials. 

was  24  inches  long  and  two  inches 

wide.  The  first  12  inches  of  each 

beam  were  supported  on  a   table  and 

weighed  down  with  books.  The 

remaining  length  (12  inches)  extend- 
ed over  the  edge  of  the  table.  At  a 

point  one  inch  from  the  end  of  each 

beam,  I   added  weights  (from  a 

Physics  lab).  The  weights  were  added 

slowly  so  there  was  no  sudden  impact 

of  weight  on  the  beams.  After  adding 

each  weight,  I   measured  and 

recorded  the  amount  of  bending  (its 

depression  or  deflection)  at  the  end 
of  the  beam. 

You  can  see  from  the  chart  in 

Figure  5   that  both  materials  began 

bending  at  the  same  rate.  However, 

the  thinner  foam  core  broke  at  a   1/2 

pound  of  weight  while  the  thicker 

Styrofoam  continued  bending  —   but 

not  breaking  —   at  twice 
the  weight, 

I   thought  the  foam- 
core,  being  thinner, 

would  weigh  less  per 

surface  area.  It  turns  out, 

however,  that  the  paper 

and  glue  in  the  foamcore 

adds  significant  weight,  I 

cut  a   five  inch  by  five 

inch  square  of  both 

materials  and  weighed 

them  on  a   scale  with  two 

ounce  precision.  The 

foamcore  weighed  10 

grams  while  the  much  thicker 

Styrofoam  weighed  only  eight  grams. 

My  next  test  was  to  glue  together 
two  identical  five  inch  cubes,  one 

from  3/ 16-inch  thick  foamcore  and 

the  other  from  1 /2-inch  thick 

Styrofoam,  I   placed  both  cubes  on  a 
flat  floor  and  stacked  weights  on  top 

of  them  (spools  of  welding  wire). 

Again,  !   added  the  additional  weight 

as  gently  as  I   could  during  this  test. 

The  thinner  3/1 6-inch  thick 

foamcore  burst  under  a   weight  of  2 1 3 

pounds  while  the  l /2-inch  thick 

Styrofoam  flexed  and  cracked  under 

135  pounds  and  later  burst  under  a 

weight  of  198  pounds.  Perhaps  the 

early  flexing  of  the  Styrofoam  cube 

was  the  sign  of  a   bad  glue  joint.  But 

either  way,  being  able  to  support  over 

100  pounds  of  weight  is  sufficient  for 
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Figure  7. 
Notice  t ie  black  colored  cu be  cooled!  faster  than  the  silver  one. 

a   BalloonSat 

Insulation  Changes 

Next,  I   loaded  two  BalloonSats 

inside  my  Thermal  Test  Chamber 

(TTC)  for  testing.  The  first  test 

compared  the  internal  temperature 

differences  between  a   BalloonSat 

wrapped  in  aluminum  tape  (the 

traditional  material)  and  one 

wrapped  in  a   thin  black  plastic 

packaging  tape  (the  kind  of  tape 

used  to  wrap  Styrofoam  gliders). 

The  second  thermal  test  compared 

the  internal  temperatures  between 

BalloonSats  wrapped  in  a   traditional 

aluminum  tape  and  one  wrapped  in 

aluminized  space  blanket. 

Initially,  I   was  a   bit  surprised  by 

the  chart  in  Figure  7   until  I   recalled 

something  my  father  had  told  me. 

A   material  painted  black  absorbs 

radiation  well  and  reflects  very  little 

of  it.  However,  if  a   black  colored 

body  can  absorb  radiation  well,  it 
can  also  emit  it  well,  I   was  told  this  is 

why  the  radar  antennas  on  aircraft 

carriers  are  painted  black  and  not  in 
white  or  silver. 

Have  you  wondered  why  pota- 

toes are  wrapped  in  aluminum  foil 

before  being  baked  in  the  oven? 
While  the  aluminum  foil  reflects  a   lot 

of  the  infrared  radiation  emitted 

by  the  oven's  heating  coils,  what 
radiation  does  get  in,  stays  in,  and 

can’t  get  out.  The  potato  cooks 
faster  as  a   result. 

In  the  second  test,  l   hoped  to  see 

that  reducing  the  amount  of  metal 
on  the  outside  of  the  BalloonSat 

would  reduce  the  rate  at  which  it 

cooled.  In  the  chart  in  Figure  8   you 

can  see  that  the  results  are  pretty 

much  a   wash.  There’s  no  significant 
difference  in  the  rate  at  which  the 

two  cubes  cooled. 

However,  the  BalloonSat  wrapped 

in  space  blanket  is  lighter  in  weight 
than  the  traditional  BalloonSat 

wrapped  in  aluminum  tape.  Anything 

that  reduces  the  weight  of  the 

airframe  helps  meet  the  weight 

criteria  and  permits  an  increase  in 
instrument  weight. 

Here's  my  conclusion  on 
airframe  materials  and  insulation. 

The  five  inch  cubic  foamcore 

BalloonSat  weighs  58  grams  initially 

and  82  grams  once  it’s  wrapped  in  a 
single  layer  of  aluminum  tape.  The 

same  size  Styrofoam  BalloonSat 

only  weighs  a   total  of  58  grams  with 

a   space  blanket  exterior  and  stays 

just  as  warm. 
Now  if  your  BalloonSat  is  not 

using  space  blanket,  then  I   recom- 
mend using  Styrofoam  tape  in  place 

of  the  aluminum  tape.  I’m  referring 
to  the  tape  hobbyists  use  to  wrap  the 

surfaces  of  their  Styrofoam  gliders. 

It  comes  in  multiple  colors  and  is 

lightweight, 
Gse  a   dark  colored  tape  because 

my  past  near  space  experiments 
have  demonstrated  that  dark  colors 

on  the  exterior  of  a   near  spacecraft 

keep  it  warmer.  See  my  article, 

Keeping  Near  Spacecraft  Warm,  in 
the  Fall  2004  issue  of  Amateur 

Television  Quarterly.  (Contact  the 

editor,  Gene  Harlan,  at  ATVQ'T'www. hampubs.com  to  get  a   copy.) 

Closures 

The  closure  on  most  BalloonSats 

is  either  tape  or  Velcro.  My  sugges- 

tion is  to  change  to  rubber  bands. 
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Figure  9 .   BalloonSat  closure. 

Rubber  bands  make  quick  and  cheap 

closures.  My  near  space  experiments 

have  demonstrated  the  ability  of 

rubber  bands  to  function  in  the  ozone, 

increased  (JV,  and  the  cold  of  near 

space.  So,  I   currently  use  rubber 

bands  on  all  closures  of  my  near 

spacecraft. 

Using  rubber  band  closures 

requires  a   simple  modification  to  a 

BalloonSat,  adding  and  gluing  two 

wooden  dowels  (3/  16-inch  diameter 
dowels  work  well)  into  the  airframe. 

Cut  the  dowels  1-1/2  inches  longer 
than  the  width  of  the  BalloonSat,  I 

found  it  best  if  I   carved  trenches  (for 

the  dowels)  into  the  side,  or  top  and 
bottom  walls  of  the  BalloonSat  before 

gluing  the  airframe  together. 

After  the  airframe  is  glued  togeth- 
er, cover  the  BalloonSat  exterior, 

insert  the  dowels,  and  then  lock  the 

dowels  into  place  with  a   little  hot  glue. 

The  hot  glue  also  prevents  the 

BalloonSat  exterior  covering  from 

ripping  where  it  meets  the  dowels. 

BalloonSat  Tubing 

If  the  flight  line  for  the 

BalloonSat  goes  though  a   hole  in  the 

JULY  2005 

Styrofoam  airframe,  the  flight  line 

will  eventually  cut  its  way  through  the 

airframe.  To  prevent  this  destruction, 

BalloonSats  have  a   tube  running 

through  their  center.  I’ve  seen  both 
metal  and  plastic  tubes  in 
BalloonSats.  The  metal  ones  add 

un needed  weight  and  their  edges  can 

chafe  the  flight  line.  An  alternative  is 

to  use  a   ballpoint  pen  case,  as 

recommended  by  the  University  of 

Idaho, 

The  plastic  is  lighter  than  metal 

and  plenty  strong,  however,  it    

has  a   limitation.  Most  ballpoint 

pens  have  bodies  only  4-1/2 

inches  long  (their  diameter  is 

fine).  What  if  you  want  your 

BalloonSat  to  be  six  inches 

tall? 

Many  hobby  stores  sell 

polystyrene  modeling  materials. 

So,  purchase  a   package  of  plas- 

tic tubes,  3/16  inches  in  diame- 
ter from  your  local  hobby  store. 

Each  tube  in  the  package  is 

over  12  inches  long  and  since 

they’re  made  from  polystyrene, 

they’re  easily  cut  with  an 
Exacto  knife. 

If  you  place  a   plastic  tube 

down  the  center  of  a   BalloonSat, 

the  tube  will  reduce  the 

Balloon  Sat’s  useable  volume.  So,  I 
experimented  with  placing  tubes 
inside  the  wall  of  the  airframe  and 

found  that  it  works  well.  Of  course, 

this  means  the  tubes  are  off  center 

and  will  tip  the  BalloonSat, 

However,  this  modification  leads  to 

my  recommended  changes  in  the 
BalloonSat  carrier,  which  I   describe 

later  in  this  article. 

So,  instead  of  using  a   single  tube 

Figure  10.  Rubber  bands  on  a 
BalloonSat.  Note  that  BalloO'nSats 

don’t  have  to  be  square. 
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Figure  f   L   BalloonSat  tubes. 

Figure  / 2.  Two 
BalloonSats  on  a 

BalloonSat  Carrier. 

through  the 
middle  of  the 

BalloonSat,  use 

three  tubes  and 

place  them  in 
the  walls*  I 

recommend  first  cutting  channels 

for  the  tubes  into  the  walls  of  the 

airframe*  You  can  cut  the  tube 

channels  by  sharpening  the  end  of  a 

tube  and  spinning  it  as  you  push  your 

way  through  the  Styrofoam.  Using  a 

brass  or  aluminum  tube  in  place  of 

the  sharpened  plastic  tube  should  do 

a   better  job,  but  plastic  ones  still 
work  well. 

Mow,  cut  the  tubes  to  length  and 

glue  them  into  the  wall  channels  with 

hot  glue* 
Afterwards,  assemble  the  walls  of 

Notice  that  my  BalloonSat 

modification  requires  three 

flight  lines  (1  call  them 

BalloonSat  link  lines)*  Even  if 
one  of  the  lines  is  cut  during  a 

flight  (a  highly  unlikely  event 
when  using  plastic  tubes),  there 

are  still  two  other  lines  keeping  the 

BalloonSats  from  falling  off.  So,  I’ve 
modified  the  single  flight  string  into 

a   BalloonSat  Carrier  for  these 

modified  BalloonSats. 

You’ll  need  the  following  materi- 
als to  make  a   BalloonSat  Carrier: 

*   Small  needle  point  loop  (about  six 
inches  in  diameter)* 

the  airframe  with  hot  glue.  1 

recommend  the  layout  shown  in 

Figure  1   1   for  a   cubic  BalloonSat. 
After  seeing  this  layout,  you  can 

easily  modify  it  for  any  other 

shape  BalloonSat* 
After  assembling  the 

airframe,  but  before  covering  it, 

lightly  sand  the  inside  edges  of 

the  plastic  tubes  to  remove  any 

rough  edges*  This  reduces  any 

possible  chafing  on  the  flight 
string* 

My  Recommended Modifications  to 

the  Flight  String 

Order  online  at:  Development  Tools  for  PICmicro •   MCUs 

www.meiabs.com  micrv^mpneering  <Sbw.  Colorado  Springs,  OO  BOM) 

Serial  Programmer 

for  PIC®  MCUs 

$119.95 

Includes: 

Programmer 

9-pin  Serial  Cable 
AC  Power  Adapter 

ZiF  Adapter  for  8   to  40-pin  DIP 
Software  for  Windows  9&/Me/NT/2KfXP 

Optional USB  Adapter 

$39.95 

EPIC  Parallel 

Port  Programmer 

starting  at  $59.95 

LAB-X  Experimenter  Boards 
Pre^Assembied  Board 
Available  for  8,  14,  18,  23, 

and  40-pin  P/C®  MCUs 
2-iine,  20-char  LCD  Module 

9-pin  Serial  Port 
Sample  Programs 
Full  Schematic  Diagram 

Pricing  from  $69.95  to  $349.95 

PICPROTO™  Prototyping  Boards 
Double  Sided  with  Piate-  Thru  Holes 

Circuitry  for  Power  Supply  and  Clock 

Large  Prototype  Area 

Boards  Available  for  Most  PIC B   MCUs 
Documentation  and  Schematic 

Pricing  from  $8.95  to  $19.95 

BASIC  Compilers  for  PICmicro® 
Easy-To-Use  BASIC  Commands 
Windows  9x/Me/2K/XP  Interface 

PIC  BASIC™  Compiler  $99.95 
BASIC  Stamp  1   Compatible 

Supports  most  1 4-M  Core  PICs Built-In  Serial  Comm  Commands 

PIC  BASIC  PRO“  Compiler  $249.95 
Supports  AH  PICmicro®  MCU  Families 
Direct  Access  to  Internal  Registers 

Supports  In-Line  Assembly  Language 
Interrupts  in  PICBASIC  and  Assembly 
Built-In  USB,  I2C,  RS-232  and  More Source  Level  Debugging 

See  our  full  range  of  products,  including 

hooks t   accessories t   and  components  at: 

www.me/ajbs.com 
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*   Spectra  kite  line  (l  use  50  pound  test)* 

*   Bearing  swivels  small  enough  to  pass  through  a   3/16- 
inch  tube  (I  use  size  7)* 

*   Split  rings  (one  inch  in  diameter)* 

I   only  use  the  wooden  needle  point  loops  because 

I   don’t  know  if  the  plastic  ones  are  strong  enough.  The 
diagram  in  Figure  13  gives  an  idea  of  how  1   constructed 

my  BalloonSat  Carrier* 

Start  constructing  the  BalloonSat  carrier  by  gluing  the 

needle  point  loop's  inner  ring  into  its  outer  ring  with 
epoxy*  Tighten  the  clamp  in  the  outer  ring  and  let  the 

epoxy  set.  Afterwards,  file  the  clamp  off  and  fill  the  open 

gap  with  a   small  piece  of  wood.  Drill  three  equally  spaced 

holes  into  the  loop  (1  use  a   Dremel  tool  with  an  1 /8-inch 

Figure  13*  BalloonSat  carrier  diagram. 

diameter  drill  bit). 

Make  the  BalloonSat  Linking  Lines  by  cutting  three 

lengths  of  Spectra  kite  line  to  a   length  of  three  feet.  Melt 

the  ends  of  the  Spectra  to  keep  them  from  fraying*  Mark 

the  Spectra  six  inches  from  the  ends  with  a   felt  tipped 
marker* 

Now,  pass  a   length  of  Spectra  through  each  hole  in  the 

needle  point  loop.  Center  the  black  mark  in  the  hole  and 

tie  the  Spectra  into  place  with  a   knot*  To  make  the  knots 

secure,  lay  the  end  of  the  Spectra  line  along  the  rest  of  the 

Spectra  and  then  tie  an  over-hand  knot  in  the  doubled-up 
section  of  the  Spectra* 

As  long  as  the  marks  on  the  lines  are  centered  in  the 

holes  of  the  needle  point  loop,  the  lines  will  be  close  to  the 

same  length  after  the  knots  are  tied*  Perhaps  the  diagram 

in  Figure  14  will  help  explain  how  l   tie  a   doubled  over-hand 
knot  (no  doubt  Boy  Scouts  reading  this  article  can  tell  me 

the  official  name  of  this  knot)* 

Mark  six  inches  from  the  opened  end  of  the  Spectra 

line  and  use  the  same  knot  to  tie  a   bearing  swivel  to  the 

bottom  end  of  each  line.  Do  not  use  a   snap  swivel,  as  the 

snap  can  pull  open  during  the  more  traumatic  times  of  the 

flight  (like  balloon  burst).  You  now  have  a   wooden  ring  with 

three  Spectra  lines  hanging  down  from  it  that  are  terminat- 
ed in  bearing  swivels* 

t-oofc! Finally 
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93 JULY  2005 



Nu
ts
  

&  
 

Vo
lt
s 

Near  Space 

Next,  add  lines  to  the  wooden 

needle  point  loop  so  the 

BalloonSat  Carrier  can  be  connect- 
ed to  the  bottom  of  the  near 

spacecraft.  How  you  choose  to  do 

this  depends  on  the  design  of 

your  near  spacecraft,  I   design  my 

near  spacecraft  in  nearly  identical 

modules. 

At  the  top  and  bottom  corners 

of  my  modules  are  a   loop  of 
Dacron  and  a   one  inch  diameter 

split  ring.  The  tops  and  bottoms  of 

the  modules  link  together  with 

Spectra  Link  Lines  to  form  the 

near  spacecraft.  Even  my  recov- 

ery parachute  is  attached  in  this 

manner.  Since  I   use  square 

modules,  1   have  four  linking  points 

on  the  bottom  of  each 
module.  So,  my 

BalloonSat  Carrier  uses 

four  lengths  of  Spectra 

to  attach  to  the  bottom 

of  the  near  spacecraft. 

Your  design  may  differ 

so  you  may  need  a 
different  number  of 

Spectra  lines  in  your 
carrier 

If  possible,  use  the 
same  holes  for  the 

BalloonSat  linking  lines 

to  tie  the  near  spacecraft 

linking  lines.  Following 

the  same  procedure 

used  for  the  first  set  of 

lines,  tie  three-foot- long 

Spectra  lines  into  the 
holes  of  the  needle  point 

loop.  Then,  tie  bearing 

swivels  into  the  ends  of 

the  linking  lines. 
To  attach  my 

BalloonSat  carrier,  [   use 

split  rings  to  connect  the 
BalloonSat  carrier  to  the 

bottom  of  the  near  space- 
craft. After  attaching  the 

BalloonSat  Carder  to  the 

near  spacecraft,  slide  one 
BalloonSat  onto  the  lines. 

Add  a   split  ring  to  the 

ends  of  each  bearing  swiv- 

el to  keep  the  BalloonSat 

from  sliding  off.  See  the 

94 

Keep  mark  on 
line  here 

Figure  14 .   Knot  diagram. 

diagram  in  Figure  15  if  my  directions 
aren’t  clear. 

To  add  more  Balloon Sats,  make 

more  linking  lines  by  following  the 

same  procedures  as  described 
above.  Cut  three  pieces  of  Spectra 

three  feet  long,  melt  the  ends  slightly 

to  keep  them  from  fraying,  mark  six 

inches  from  both  ends  of  each  line, 

and  center  a   bearing  swivel  on  the 

marks  and  tie  the  swivels  into  place. 

You’ll  now  have  three  additional  link 

lines  with  bearing  swivels  securely 

tied  to  their  ends. 

To  add  the  second  BalloonSat, 

link  the  new  lines  to  the  split  ring  at 

the  end  of  the  BalloonSat  Carrier 

(after  the  first  BalloonSat  has  been 

added  to  the  carrier).  Slide  the  next 

BalloonSat  in  place  and  add  a 

split  ring  to  the  end  of  the  three  bear- 
ing swivels  to  keep  the  BalloonSat 

from  sliding  off.  You  can  continue 

this  process  for  as  many 

BalloonSats  as  you  need  to  fly. 

However,  keep  in  mind  the  weight 

limits  imposed  by  FAR  101  when 

adding  BalloonSats. 

I   see  a   couple  of  benefits  in 

using  this  design  of  a   BalloonSat 
Carrier.  First,  the  multiple  flight 

strings  will  reduce  BalloonSat  swing- 

ing and  spinning  during  the  flight. 
The  BalloonSat  Carrier  forms  a   more 

stable  platform  than  a   single  flight 

line  because  as  the  BalloonSats  try 

to  swing  or  rotate,  the  other  link  lines 

are  put  under  different  tension  and 
resist  the  motion. 

As  a   result,  images  recorded 

during  a   flight  should  show  sharper 
detail. 

The  second  benefit  comes 

from  using  bearing  swivels.  The 

length  of  the  BalloonSat  Carrier 

can  easily  be  changed  from 
mission  to  mission.  If  the  next 

flight  carries  more  BalloonSats, 

you  just  add  an  extension  to  the 
current  carrier. 

Also,  since  the  lines  are  linked 

together,  it’s  easy  to  untie  knots 

that  may  form  in  the  Spectra  dur- 
ing storage.  And  by  disconnecting 

the  link  lines,  tangling  is  reduced  to 

begin  with.  Bearing  swivels  let  the 
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link  lines  rotate  independently  of 

each  other,  reducing  their  tendency 

to  tangle.  The  Spectra  kite  line  is  a 

tough  string  with  a   smooth  finish. 

You’ll  find  it’s  thin,  durable,  and 
resistant  to  fraying,  unlike  nylon 
line* 

The  final  benefit  is  the  fact  that 

the  BalloonSat  Carrier  is  reusable. 

As  long  as  you  remove  and  store  the 

carrier,  you  won't  lose  or  tangle  the 
strings* 

Some  Final  Cautions 

Here  are  some  things  f’ve  seen 
go  wrong  on  BalloonSats  or  in  my 

own  experiments  (I  would  prefer  to 

learn  from  other  people’s  mistakes 
rather  than  from  my  own,  but  alas, 

that's  not  always  been  the  case). 

Windows 

Avoid  windows  over  cameras* 

This  is  an  example  of  one  of  my 

earliest  mistakes  and  f’ve  seen  it 

made  elsewhere.  Since  it's  cold  in 
near  space,  the  first  response  of 
designers  is  to  close  off  all  openings 
in  the  airframe  in  order  to  keep  the 

cold  air  from  infiltrating*  The  result, 

however,  is  that  you  end  up  creating  a 
cold  surface  where  internal  moisture 

will  condense* 

The  window  fogs  up  early  in  the 

mission  and  eventually  that  conden- 

Cutting  Styrofoam 

FIGURE  A*  Unsquare  cut. 

FIGURE  B*The  angle  on  this  Exacto  knife 
Is  too  steep  for  the  first  cut. 

FIGURE  C.  Holding  the  blade  as  horizontal 
as  possible  creates  the  smoothest  edge. 

Styrofoam 

One  of  the  difficulties  in  making 

an  airframe  is  cleanly  cutting  the 

Styrofoam  panels,  I've  found  that  a   table 
saw  makes  clean  cuts  in  Styrofoam  as 

does  a   hot  wire  (which  cuts  through 

Styrofoam  like  a   knife  through,  well, you 

know  **.).The  table  saw  cuts  a   naturally 

straight  line,  while  the  scroll  saw 

requires  care  or  a   jig.  If  you’re  like  me, 
you  don’t  have  access  to  either  of  these 

tools  and  can’t  justify  purchasing  them. 
Our  only  option  then  is  to  cut 

Styrofoam  with  an  Exacto  knife. 

Styrofoam  is  cut  straight  and  clean- 
ly with  a   metal  straight  edge  and  a 

sharp  Exacto  knife,  I   lay  out  my  cutting 

line  lightly  in  pencil  and  take  care  to 
hold  the  Exacto  knife  as  close  to 

perpendicular  to  the  Styrofoam  sheet 

as  possible.  When  I’m  not  careful,  I 
end  up  with  an  edge  that  looks  like 
whats  shown  in  Figure  A, 

Make  your  first  cut  with  the 
Exacto  knife  leaning  back  as  far  as 

possible.  Make  several  passes 

through  the  Styrofoam  and  don't  try 
cutting  through  in  a   single  pass. 

As  you  cut  deeper,  stand  the  blade 
more  upright. 

A   #1  I   Exacto  blade  works  well  for 

3/4-inch  thick  Styrofoam,  For 

Styrofoam  one  inch  and  thicker,  use  a 

2-1/2  inch  long  blade  (this  blade 

requires  the  larger  Exacto  handle). 
As  the  blade  of  an  Exacto  knife 

begins  to  dull,  you'll  notice  that  it  cuts 
one  dir  ection  better  than  the  perpendi- 

cular direction.  Apparently,  there's  a 
"grain"  in  a   Styrofoam  sheet,  I   imagine 
the  grain  is  created  as  the  Styrofoam  is 
extruded,  A   dull  blade  begins  breaking 

chunks  out  of  the  Styrofoam,  instead  of 

making  smooth  cuts.  Once  a   chunky 

edge  has  been  cut,  I   find  that  I   cannot 
trim  the  chunky  edge  away  with  a   sharp 

blade.  Instead,  I   have  to  make  an  entire- 

ly new  cut  away  from  the  damaged 
edge. 

By  using  a   sharp  blade  and  holding 
it  as  dose  to  flat  as  I   can,  I   end  up  with 

smooth  cuts  in  Styrofoam,  Since  you 

can  go  through  a   lot  of  blades,  purchase 
your  Exacto  blades  in  the  black,  plastic 
box  of  25  blades. The  cost  per  blade  is 

low,  the  box  protects  the  unused 
blades,  and  the  box  is  a   safe  place 

to  dispose  of  the  dull  (but  still  sharp) 
blades. 

FIGURE  D.  The  edge  of  Styrofoam  cut  with 
a   dull  blade.  (1  used  a   very  dull  blade  to 

emphasize  the  damage  done  by  the  blade.) 

FIGURE  E.  The  edge  of  this  Styrofoam 
sheet  Is  much  smoother  when  cut 

with  a   new,  sharp  blade. 
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sation  turns  into  frost.  The  camera 

stays  warmer,  but  it  can  only  photo- 

graph near  space  frost  It’s  better  to 
make  as  small  of  an  opening  in  the 

airframe  as  you  can  get  away  with.  Be 

sure  the  camera  and  its  light  sensor 

can  see  out  of  the  hole. 

If  the  camera  has  a   separate  sen- 

sor for  focusing,  then  make  sure  it  too 
can  see  outside  the  RalloonSat,  Since 

its  always  a   bright  and  sunny  day  in 

near  space,  the  camera  doesn’t  need 
a   flash.  So  cover  up  the  flash  with 

black  electricians  tape  so  that  any 

flash  bouncing  off  the  interior  walls  of 

the  airframe  can’t  reflect  back  into 
the  camera  lens, 

BalloonSat  Heaters 

Student  engineers  warm  the 

interior  of  their  BalloonSat  by  plac- 
ing chemical  hand  warmers  inside 

the  airframe.  Hand  warmers,  like 

those  by  Grabber  Mycoal,  use  oxy- 

gen in  the  air  to  oxidize  iron  powder. 

Hand  warmers  are  effective  at  warm- 

ing the  BalloonSat  before  launch. 

However,  as  the  BalloonSat  ascends, 

the  air  pressure  decreases,  and 

therefore,  so  does  the  available  oxy- 

gen. At  some  point,  the  hand 

warmer  should  no  longer  produce 

significant  (any?)  heat.  It’s  just 
excess  weight  at  that  point  (a  good 

experiment  would  be  to  measure 

their  heat  output  as  a   function  of  air 

pressure). 

My  recommendation  is  to  warm 
the  interior  of  the  BalloonSat  while 

waiting  for  launch  and  to  remove  the 

heat  packs  just  before  launch.  Using 
a   rubber  band  closure  for  the 

BalloonSat  makes  this  fast  and  easy. 

Perhaps  better  than  a   chemical  hand 
warmer  is  to  use  a   handheld  hair 

drier.  If  a   source  of  power  is  available, 
warm  air  can  be  blown  into  each 

BalloonSat  while  it  waits  for  launch. 

Be  careful  that  the  hair  drier  tempera- 

ture isn’t  so  high  that  it  melts  the 
BalloonSat. 

In  Closing 

If  you’d  like  to  read  more  about 
BalloonSats,  you  can  get  a   copy  of 

the  University  of  Idaho’s  BalloonSat 
Handbook,  Idaho  Balloon  RISE ,   at 

www.uidaho.edu/nasa_isgc/RISE 
manuaLpdf 

If  you’re  flying  near  spacecraft  of 
your  own,  please  consider  carrying 
BalloonSats,  Not  every  university 

Space  Grant  can  fly  their  own  near 

spacecraft  and  they  depend  on 

people  like  us  to  help  out.  Since 

you’re  flying  with  amateur  radio,  you 

can’t  make  a   profit.  However,  you  can 

ask  to  have  your  costs  reimbursed. 

As  far  as  I’m  concerned,  the  best  way 

to  explore  near  space  is  with  OPHe 

(Other  People’s  Helium)! Onwards  and  upwards, 

Your  Near  Space  Guide  NV 

Seetron  Serial  LCDs 
Interface  a   sharp  LCD  display  to  your  BASIC  Stamp®  or  other 

micro-controller  project  with  ease.  No-solder  wiring  harnesses 
and  easy  mounting  kits  available  too.  See  www.seetron.com  today. 

*   3.2  x   1.4  in.  supertwist  LCD  $45 

*   2400/9600  baud  serial  
BPI'2' 6N 

*   Low  (>--2mA)  current  draw 

*   Great  with  BASIC  Stamps® 

*   3.2  x   2   in.  backlit  LCD  $49 

*   1200-9600  baud  serial  ILM'2161 
*   Advanced  protocol,  4   switch  inputs 

*   EE  PROM  for  configuration  settings 

*   Favorite  for  OEM  applications 

*   3.2  x   1.4  in.  graphics  LCD  SGX.120L 
*   2400/9600  baud  serial 
*   Font  and  15  screens  in  EE  PROM 

*   Easily  draw  points,  lines,  screens 

1   3   x   2   in.  supertwist  LCD  $119 
(   1200-9600  baud  serial 

■   ESD-protected,  4x4  keypad  input 
1   Store  up  to  95  screens  in  EE  PROM 

Scott  Edwards  Electronics,  Inc. 
1939  S,  Frontage  Rd.  #F,  Sierra  Vista,  AZ  85635 

phone  520-459-4802  *   fex  520-459-0623 
mvw.seetron.com  *   sales@seetron.com 

More  displays  available, 

including  bright  YFPs, 

Bee  wtvtv.5eetron.com 
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Balancing  Robots  Made  easy 

Robots  for  Hobby.  Research,  and  Education 

http://www.Bal  Bots.com 
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The  International  Business  Development, 
Educational  and  Consumer  Event  for 

Personal,  Service  and  Mobile  Robotics 

■   50  Robotics  Visionaries  and  Thought  Leaders 

■   50,000  Square  Foot  Exposition 

■   5   Comprehensive  Professional  Development  Conferences: 

-   Business  Development  and  Opportunities  Conference 

-   Emerging  Robotics  Technologies  and  Applications  Conference 

-   Robotics  Design,  Development  and  Standards  Conference 
-   Robotics  Education  and  Instruction  Conference 

-   Consumer  Robotics  and  Entertainment  Event 
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New  for  RoboNexus  2005! 

■   Business-to-Business  and  Consumer  Entertainment  Expo  Areas 
■   Service  Robotics  Summit 

■   Service  Robotics  Pavilion 

■   “Robotics  at  Home”  Demo  Stage 

■   Robotics  Innovators  Awards  -the  ‘Robi’ 
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Electro-Net  Go  to  www.nutsvotts.com  —   click  Electro-Net 

Low  Cost 

Digital 
Power 
Control 
Products 

I O   D   Add  USB  to  your  next  project— 

UvD  it’s  easier  than  you  might  think! 

•   USB-FIFO  *   USB-UART  •   USB/Microcontroller  boards 

Absolutely  NO  driver  software  development  required! 

w w w.d I pdesig n.com  Design  services  available 

+   Free  software  and  updates  Windows  9x/2000i,'NtfXP 
*   Quality  PCB  and  Silksertsen  for  easy  assembly 

See  all  of  our  Educational  Electronic  Kits 

visit  us  at  www. 5lectronicKits.com 

Link  Instruments  PC-Based  Test  Equipment 
Digital  Oscilloscopes 
Logic  Analyzers 

www.  Li  n   ki  ns2  .com 

973-808-8990 

..IMARCIUS 
TECHNOLOGIES  INC. 

PIC  Applications  for  hobbyists  and  professionals 

www.marcius-technologies.com 

Optimized  PIC8  MCU  C   Compiler 
Complete  RFID,  imbedded  internet, 

CAM  Bus,  Robot  &   USB  Development  Kits 

Visit  ccsinfo.com/env 
or  call  262-522-6500  x35 

  FtC  &   PtCmferiJ  a*  rtfrittof  tajtfMH  flj  hsL,  hi,  fi*  USA  d   0*11  flflMjMji.   

PICmicro  MCII  Development  Tools 

BASIC  Compilers 
Device  Programmers 
Prototyping  Boards 
Experimenter  Boards 

JK  Microsystems  yRashPfus  #4-QQ4Q  Kk 
Embedded  Intel  1B6EX  Board  -   Only  $79  Bach! 

www.  north  westtechn  ical.com 

www.gatewaye lectronics.com 

(Electronically  Speaking,  Gateway’s  Got  It!) 

MAIL  ORDERS  CALL  TOLL-FREE- 1-800-669-5810 

IMAGES  SI  INiC. 

One-Wire  Serial  LCD  Module  $   33.95 

www.  images  co.  com^c  ata  I   o   g/p  ic/lcd.html 

I   Save  up  to  on 

electronic  components 

|   and  microcontrollers 

wnmfufiirlrfc.com 

Full-Spec  PCBs  for  $33  each. 

www.4PCB.com 
ADVANCED 

CIRCUITS 

Best  Value  for  Prototype  PCBs 

Get  5   PCBS 

tor  $13  each 

in  5   days 

www.  pcbf  aboxpreas.  com 
408-857-0039 

elect electronic  surplus  inc. 

5363  Broadway  Ave 

Cleveland,  OH  44 127 
Voice:  216441-8500 

Fax:  216-441-9503 

ELICTROMCSURPLUS.com 

www.4i  I   techsystems.com 

Controller  Board 

$125  w/LCD 
Includes 

fr^eC 
compiler! 

www, (jar  age -tech  no  lories,  com 

Affordable  Motion 

Control  Products 

Light  seeking  and  clockwork 
solar  tracker  controls 

www.theanalogguy.com 

Over  300+  Electronic  Kfts 
and  Assembled  Circuit  Modules 

www.Tech  nology  Kft.u  s 

Go  to  www.nutsvoks.com  —   click  Electro-Net 
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QUESTIONS 

I   recently  acquired  about  20  four- 
channel  29  MHz  radio-controlled  cars 

and  when  used  as-is,  they  range  as  far 
as  30ft  indoors*  After  slight  mods,  still 

good  range,  but  once  I   install  it  in  my 

car,  the  range  becomes  inches*  Why 

is  this?  Does  the  car  just  block/ 

absorb  that  much  of  the  signal? 
#07051  Kevin  Harris 

St*  Louis,  MO 

I   want  to  build  a   receiver  circuit 

for  a   TV  remote  control*  With  the 

number  of  cheap  "Universal"  remote 

controls  that  are  available,  I'm  hoping 
to  be  able  to  use  one  of  these  to 

control  some  of  my  electronics 

projects,  without  the  need  to 

construct  the  remote  control  itself.  I’d 
think  other  experimenters  could 
utilize  such  a   receiver  to  add  remote 

control  capability  to  their  robotic  and 

other  electronics  projects*  1   suppose  [ 

could  try  to  salvage  this  circuit  from 

an  old  TV  or  VCR,  but  since  I’m  not 
interested  in  having  a   tuner  for  TV 

signals,  I   was  hoping  for  a   simpler 

circuit.  I’m  also  looking  for  a   good 
book  on  how  to  troubleshoot  these 

circuits  in  various  TV  and  VCR 

applications. 
#07052  Dwight  Johnson 

Booneville,  MS 

A   couple  years  ago,  I   bought  a 

Flatfoto  1.3  Megapixel  camera*  It 

This  is  a   READER-TO-READER  Column.  All 

questions  AND  answers  will  be  provided  by 
Nuts  &.  Vote  readers  and  are  intended  to 

promote  the  exchange  of  ideas  and  provide 

assistance  for  solving  problems  of  a   technical 

nature.  All  questions  submitted  are  subject  to 

editing  and  will  be  published  on  a   space 
available  basis  if  deemed  suitable  to  the 

publisher  All  answers  are  submitted  by  readers 
and  NO  GUARANTEES  WHATSOEVER  are 

made  by  the  publisher  The  implementation  of 

any  answer  printed  in  this  column  may  require 

varying  degrees  of  technical  experience  and 

should  only  be  attempted  by  qualified 

individuals.  Always  use  common  sense  and 

good  judgement! 

Send  all  material  to  Nuts  &   Vote  Magazine , 

430  Princeland  Court,  Corona,  CA  92879, 

OR  fax  to  (951)  371-3052,  OR  email  to 
foru  m@n  utsvolts.com 

ANSWER  INFO 

*   Include  the  question  number  that  appears 

directly  below  the  question  you  are  responding 
to. 

*   Payment  of  $25.00  will  be  sent  if  your  answer 

is  printed.  Be  sure  to  include  your  mailing 

address  if  responding  by  email  or  we  can  not 

send  payment. 

*   Your  name,  city,  and  state,  will  be  printed  in 
the  magazine,  unless  you  notify  us  otherwise.  If 

you  want  your  email  address  printed  also, 

indicate  to  that  effect, 

*   Comments  regarding  answers  printed  in  this 

column  may  be  printed  in  the  Reader 

Feedback  section  if  space  allows. 

QUESTION  INFO 
To  be  considered 

All  questions  should  relate  to  one  or  more  of 
the  following: 

1)  Circuit  Design 

2)  Electronic  Theory 

3)  Problem  Solving 

4)  Other  Similar  Topics 

Information/Restrictions 

*   No  questions  will  be  accepted  that  offer 

equipment  for  sale  or  equipment  wanted  to 
buy, 

*   Selected  questions  will  be  printed  one  time 

on  a   space  available  basis. 

*   Questions  may  be  subject  to  editing. 

Helpful  Hints 

*   Be  brief  but  include  all  pertinent  information. 

If  no  one  knows  what  you're  asking,  you  won't 

get  any  response  (and  we  probably  won't  print it  either). 

*   Write  legibly  (or  type).  If  we  can't  read  it,  we'll throw  it  away, 

*   Include  your  Name,  Address,  Phone  Number; 

and  Email,  Only  your  name,  city,  and  state  will 

be  published  with  the  question,  but  we  may 
need  to  contact  you. 

came  with  Mac  software  to  download 

the  pictures,  I   have  been  puzzled  that 

l   can't  transfer  pictures  directly  from 
the  SD  card,  although  I   can  download 

through  the  camera* 

I   recently  bought  a   new  three 

megapixel  version  for  a   friend  and 

haven't  been  able  to  download 

pictures  to  my  Mac*  The  CD  that 

came  with  it  (16-3844)  seems  to  only 
have  Windows  drivers*  I   tried  to  use 

the  driver  from  my  old  Flatfoto  1.3, 

but  it  doesn't  work*  I   also  tried  to 

access  the  SD  card  and  that  doesn't 
work  either* 

RadioShack  has  been  no  help. 

Ideas  anyone? 

#07053  Dave Millville,  Nj 

I   have  a   number  of  IF 

transformers  with  no  color-coded 

leads,  and  the  primary  and 

secondary  have  similar  DC 

resistance*  How  can  you  determine 

the  primary  from  the  secondary, 

specifically  the  plate  (collector)  from 

the  grid  (base)  leads? 
#07054  Richard  H*Abeles 

via  Internet 

I’m  using  motor  controllers  with 
LMD 18200  amplifiers  in  a   robotics 

project,  and  the  amplifiers  literally 

blow  up  if  the  motor  power  is 

reversed!  I'd  like  to  find  a   simple  way 
to  protect  from  reverse  polarity,  but 
without  an  inline  diode  or  rectifier 

because  of  the  voltage  drop 

associated  with  diodes,  especially  at 

higher  currents  when  the  motor  really 

needs  all  the  voltage  it  can  get*  I've 
been  thinking  of  using  a   relay 

powered  by  the  motor  power  source 

(usually  a   battery),  but  since  my 

motor  battery,  can  be  anywhere  from 
6   to  24  volts  there  could  possibly  be 

too  much  or  too  little  voltage  to  run 

the  relay  coil. 

It  would  be  nice  to  avoid  old- 
fashioned  fuses,  as  well. 

#07055  Stew 
via  Internet 

I   would  like  to  add  FM  radio 

signals  to  our  prison  cable  system 
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(943  MHz  on  Channel  60,  etc.)*  HI 

probably  have  to  go  “off  the  shelf”  to 
keep  it  simple  for  staff  to  assemble. 
Tm  told  that  RCA  makes  an  AV 

accessory  box  for  connecting  AV 

inputs  to  TVs  that  only  have  a   coaxial 

input.  These  boxes  supposedly  have 

an  output  signal  tuneable  to  most 

GHF  channels.  I’ll  connect  an  audio 
cable  from  a   radio  tuner  to  the  AV 

input  on  this  box.  But  I   believe  the 

boxes  may  not  have  a   cable  input. 

How  can  1   combine  the  AV  box  output 

with  the  existing  cable-ready  feed? 
Can  I   use  a   CATV  splitter  in  reverse? 

Could  l   use  one  of  those  adapters  for 

adding  an  in-line  GHF  antenna? 
I   know  that  an  electrical  hobbyist 

could  easily  connect  a   transistor  radio 

to  an  RF  modulator  to  do  what  l   want, 

but  designing  that  circuit  is  beyond 

my  skill  level.  If  someone  could  send 

Front  Panels? 
Download  the  free  >Front  Panel  Designer 
to  design  your  front  panels  in  minutes 

Order  your  front  panels  online 
and  receive  them  just  in  time 

www.frontparielexpress.com 
Circle  #51  on  the  Reader  Service  Card. 

It  writes  your  USB  code! 
NO  Need  to  be  a   USB  expert! 

HIDmaker  ($399)  -   creates  HIDmaker  Test  Suite  ($149) 
ready  to  compile  PC  &   PIC  programs 

that  talk  to  each  other  over  USB. 

Choose  your  favorite  languages! 

PIC:  Pic  Basic  Pro,  CCS  C,  Hi-Tech  C, 

MPASM.  PC:  VB6,  DeLphi,  C++  Builder. 

Single  chip  solution:  PIC  with  built- 
in  USB 

USBWatch  -   shows  your  device's 

USB  traffic,  even  during  'enumera- 

tion', without  expensive  equipment 

AnyHID  -   Test  any  USB  HID  device. 

See  what  data  it  sends,  even  what 

the  data  is  used  for. 

/I Trace 
S   Y   STEMS,  In  p 

H 

301-262-0300 

WWW.  T   ra  ceSy  stemslnc.com 

100 

me  a   circuit  diagram,  1   might  be  able 

to  convince  staff  to  let  me  assemble 

it  on  a   breadboard  (no  soldering 

irons  in  here!).  Any  help  would 

be  appreciated.  You  may  write  to  me 
directly  at: 

CSP  E4.12 

Box  777 

Canon  City,  CO  81215-0777 
#07056  Sam  Graumann 

Canon  City,  CO 

ANSWERS 

[#1054  -   January  2005] 
Need  a   lens  to  convert  a 

common  PC  board  camera  into  a 

microscope  with  magnification 
between  60  and  150X. 

I   needed  something  like  this  also 

and  found  it  much  cheaper  to 

purchase  an  Intel  Play  QX3  GSB 

Microscope.  It  offers  magnifications 

of  10,  60,  and  200x.  The  best  place  to 

find  one  of  these  today  is  to  look  on 

eBay  where  they  have  been  selling  in 

the  $10.00  to  $20.00  area.  A   recent 
search  showed  28  that  sold  for  less 

than  $20.00  and  17  that  sold  for  less 

than  $10.00311  Many  of  them  were 

sold  new,  still  in  the  sealed  box.  I   have 

had  very  good  luck  with  the  one  I 

purchased  for  $10.00. 
K3PGP  -   John 

via  Internet 

[#05051  -   May  2005] 

/   have  stereo  amps  —   Fisher ,   H. 

H.  Scott,  and  RCA  —   that  use  output 
tubes  (6.6-V,  6BQ5,  9199,  etc.)  that 
are  no  ionger  availabie.  I   would  like 
to  use  transistors  instead  of  tubes 

for  output. 

#1  First,  large  vacuum  tubes  are 
not  extinct.  There  is  an  ad  in  this 

magazine  (www.surplussales.com) 

that  boasts,  "over  1 ,000,000  tubes  in 
stock."  Antique  Electronic  Supply  at 
www.tubesandmore.com  is  a   place 

I   can  recommend.  A   simple  web 

search  for  "vacuum  tube1'  comes  up 
with  a   couple  of  million  results 

including  an  easy  dozen  commercial 
vendors.  Another  route  is  to  search 
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for  guitar  amplifiers  and  their  parts. 

Second,  if  you  want  to  redesign 

the  output  stage  of  a   tube  amp,  your 

best  bet  is  MOSFETs  (www.mouser 

.com).  They  act  more  like  tubes  than 

bipolar  transistors,  and  don't  suffer  as 
much  Joss  of  current  gain  at  high 

voltages*  In  fact,  you  will  need  to 

suppress  their  current  gain  with  a 

"cathode"  resistor  and/or  a   negative 
feedback  loop  in  order  to  reduce  their 

performance  to  resemble  a   vacuum 

tube.  I've  never  seen  a   vacuum  tube 
that  would  go  from  zero  to  four  amps 

for  two  or  three  volts  of  grid  signal, 

but  MOSFETs  do.  Then,  there  is  the 

matter  of  designing  DC  bias  supplies, 

limiting  the  drive  voltage  for  the 

phase  that  shuts  off  each  MOSFET, 

and  adjusting  for  minimum  distortion. 

There  is  no  way  to  just  plunk  a 

drawing  in  your  lap  because  every 

tube  design  is  peculiar  to  the  available 

voltage  and  the  output  transformer. 

On  the  other  hand,  tube  amps  are 

simpler  than  you  might  think.  After 

all,  most  of  them  were  designed 

about  50  years  ago.  My  favorite  tube 

book  is  Tube  Audio  Design  by  Bruce 
Rozenblit.  He  covers  the  basics  in 

about  60  pages,  then  does  another 

60  pages  of  examples.  If  you  go 

through  that  book  like  it  is  a   school 

text  book,  you  will  have  all  the 

concepts  and  math  required  to  "fake" 
a   vacuum  tube. 

Third,  if  you  just  want  to  get  the 

signal  to  an  external  transistor  power 

amp,  you  can  simply  pick  a   point 

before  the  phase  splitters,  or  off  the 

cathodes  of  the  phase  splitters,  and 

build  a   capacitively-coupled  output 

jack  for  each  channel.  That's  how  I 
use  a   transistor  amp  to  troubleshoot 

tube  amps.  I   use  the  volume  control 

on  the  transistor  amp  to  keep  from 

blowing  my  ears  out  when  1   drive 

the  preamp  stages  to  their  limits, 
and  I   can  hear  noise  and  distortion 

easier  than  I   can  see  them  on  my 

oscilloscope.  Meanwhile,  the  power 

tubes  are  either  unplugged  or  driving 

into  a   dummy  resistor.  Never  leave  a 

tube  output  unloaded.  They  are 

current  drivers  and  if  you  don't  load 
the  output  current,  they  react  with 
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inductive  voltage  spikes  that  often 
cause  smoke  to  be  released. 

Chuck  Larson 
Largo,  FL 

#2  My  first  reaction  to  this  question 

was  something  on  the  order  of  "why 

would  you  want  to?"  But  after 
thinking  a   moment,  I   recalled  that 

there  are  actually  some  solid-state 
devices  made  to  directly  replace 

certain  tubes.  Mostly  these  are 

rectifiers,  and  replace  rather  hard-to- 
find  or  expensive  and  unreliable 
rectifier  tubes.  But  there  were  some 

made  at  various  times  that  were 

intended  to  replace  amplifier  tubes, 

as  well.  These  boasted  higher  output 

and  better  efficiency  over  their  tube 

counterparts.  Some  have  even  built 

custom  replacements  using  MOSFET 

devices. 

That  said,  let's  get  to  practicality. 
If  your  goal  is  to  own  a   working  H.H. 

Scott  or  Fisher  amp,  check  out 

www.tubesandmore.com  which  is 

the  website  of  Antique  Electronic 

Supply  in  Tempe,  AZ  (480-820- 

541  I).  They  won't  help  you  replace 
your  tubes  with  transistors,  but  they 

do  stock  your  6BQ5  tube,  and  may  be 

able  to  help  you  out  with  a   cross  for 

the  others.  There's  hardly  a   tube 

found  in  old  amps  they  don't  have 

and  they  usually  aren't  all  that 
expensive.  You  might  consider 

replacing  your  tubes  with  tubes,  and 

keep  the  amps  as  original. 

Frankly,  the  point  of  owning  an 

older  tube  device  is  the  tubes.  If  you 

replace  the  tubes  in  your  old  amp 

with  solid-state,  all  you'll  have  is  an 
old  amp.  The  time  and  expense  of 

modification  might  well  exceed  the 

cost  of  tube  replacement.  On  the 

other  hand,  if  you  want  a   solid-state 
amp,  consider  this  option:  your  H,  H, 

Scott  and  Fisher  have  collector  value, 

even  without  a   complete  working  set 

of  tubes!  You  can  sell  them  (on  eBay, 

for  example)  and  partly  or  wholly 

fund  a   new  solid-state  amp  that  will  be 

higher  power  and  more  reliable, 

perhaps  more  to  your  liking.  A   recent 

eBay  auction  for  a   Fisher  tube 

receiver  closed  at  $379.00,  not  bad 

All  New  Servo  Erector  Set! 

Quality  anodized  aluminum  brackets 
make  sturdy  lightweight  assemblies. 
The  included  Bail  Bearings  make  them 

precise  and  friction  free. 

These  are  the  basic  building  blocks  tor 

making  a   pivot.  The  brackets  can  be 
connected  in  countless  combinations. 

S 

Hubs  and  tubing  make  it  possible  to 
extend  the  distance  between  brackets. 

Build  this  beautiful  precision  aluminum 
arm  for  less  than  $60/00  not  including 
seivos!  We  will  match  any  competitors 

seivo  prices,  too.  The  arm  measures  6" between  each  axis  and  weighs  12oz. 

Build  Something! 

We  have  many  more  unique 
robot  kits.  Our  robots  feature: 

•   Precision  Laser-Cut  Lexan 
•   Preassembled  Electronics 

•   Custom  Aluminum  Components 

•   Injection  Molded  Components 

•   Very  High  Coolness  Factor 

Toll  Free:  866-512-1024 
.   Web:  www.lviixmotion.com  , 

Foi 
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$29.95 plus  $4.95  s/h  USD 

You  asked  for  it, 

you  got  it! 

Starting  with  calendar  year 

2004,  we  are  archiving  a 

years’  worth  of  issues  on  a 
CD  that  can  be  searched, 

printed,  and  easily  stored* 

You  can  purchase  said  disk 

from  us  for  your  own 

personal  use  and  dispose  of 

your  old  paper  copies  that 

are  collecting  dust  in  the 

garage* (Your  spouse  will  love 

you  for  it!) 

We  will  also  be  archiving 

earlier  years  as  well,  so  stay 

tuned  for  their  availability* 

To  order*  go  to: 

wvww.nutsvolt5.com 
or  call 

1 .800.783.4624 

or  send  a   check  or 

money  order  to: 

Nuts  &   Volts 
430  Prince  land  Court 

Corona,  CA  92879 

Tech  Forum 

for  a   piece  of  40-year-old  electronics! 

The  preference  of  tubes  vs* 

transistors  is  highly  personal,  there's 
no  clear  "right'1  choice  for  everyone, 
and  each  has  its  advantages*  Tubes 

are  often  cited  as  being  prone  to 

failure*  Yet  a   well-known  tube  amp 
designer  has  stated  that  a   properly 

designed  tube  amp  can  be  every  bit 

as  reliable  as  a   solid-state  device* 

While  solid-state  products  have 
controlled  the  market  for  years,  there 

have  been  more  tube  devices 

manufactured  lately  than  at  any  time 

in  the  last  25  years*  Who'd  have 
guessed  that  would  happen? 

Jim  Addie La  Grange  Park,  IL 

[#05054  -   May  2005] 
/   need  an  inexpensive  I/O  card 

that  has  about  12  digital  input/ 

outputs  and  six  analog  input 

points.  It  needs  to  fit  into  a 
standard  slot  in  a   PC. 

Qmega.com  sells  a   board  for 

$479.00  www.omega.com/ppt/ 

pptsc.asp?refKIIO-DAS16JR 
Have  you  considered  using  a 

microcontroller  such  as  Atmel's 

ATMega8,  connected  to  your  PC's 
RS-232  port?  This  MCG  has 
enough  onboard  I/O  to  meet  your 

requirements  and  the  RS232  interface 

is  easy  to  program.  1   can  help  you 

with  this  if  you  are  interested. 

Daryl  Rictor 
circuithelp@yahoo.com 

[#05055  -   May  2005] 
/   was  troubleshooting  a 

Tektronix  scope's  high  voltage 
circuit  and  I   broke  a   germanium 

diode.  It  looks  like  it  functions  as  a 

switch  in  this  application.  Why 

would  a   germanium  diode  be  used 

in  any  circuit  other  than  a   crystal 

radio?  Are  they  sometimes  used  as 

fusing  devices  because  of  their 
lower  current  rating? 

Will  any  germanium  diode 
work? 

#1  If  you  gave  the  scope  model, 

someone  could  tell  you  exactly  what 

the  diode  does  and  recommend  a 

replacement.  It  is  quite  certain  that  it 

was  not  used  as  a   rectifier  in  the  high 

voltage  circuit.  Gsing  a   diode  as  a 
fuse  would  not  be  reliable  because 

the  failure  mode  is  almost  always  as 

shorted*  Gsing  a   diode  as  a   switch  is 

a   common  application.  If  the  broken 

diode  is  a   small  glass  type,  a   1N34A 

will  no  doubt  replace  it* 

Russell  Kincaid 
Milford,  NH 

#2  That  is  probally  a   Tunnel  Diode 

made  from  germanium.  They  can 

switch  in  less  than  a   nanosecond  but 

the  voltage  range  is  about  0*1  to  0*5 

volts  and  are  usually  followed  by 

amplification.  Your  best  bet  is  to  find 
a   Tek  website  and  try  to  get  a 

replacement  from  a   similiar  model 

scope*  Or  at  least  the  same  part 

number.  TDs  are  no  longer  made  and 

if  so,  are  very  rare. 
Ken  Roibbins 
Reading,  MA 

[#06054  -   June  2005] 
There  is  an  Internet  provider  in 

Calypso,  TIC  which  provides 
broadband  Internet  service  with 

microwave  radio: 

www,nboxwireles$.net 

We  need  someone  to  put 

something  like  this  in  our 
community ,   as  the  phone  company 
will  not  install  DSL  lines  because 

there  is  not  enough  revenue  to  pay 

for  new  fiber  optic  cables. 

#1  I   know  Curt  WB4WAA 

personally,  and  am  in  the  exact  same 
situation.  The  local  phone  provider 

here  is  Sprint,  and  the  cable  company 

is  also  Adelphia* 

Neither  wants  to  invest  the 

resources  to  make  high  speed 

Internet  available  here  in  much  of 

Eastern  North  Carolina* 

In  a   nutshell,  in  many  cases,  the 

economic  feasibility  is  not  there  for  an 

individual  or  many  ISPs  to  see  any 

kind  of  return  on  investment* 

So,  looking  for  a   solution,  1 

approached  a   local  ISP  (NCISP)  and 

they  agreed  to  try  a   cost  sharing 
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wireless  alternative.  1   live  about  eight 

miles  out  of  town,  and  we  did  a 

business  case  study.  In  the 

subdivision  I   live  in,  there  are  about 

30  homes  clustered.  I   contacted  every 

home  owner  in  the  subdivision,  but 

only  three  showed  any  interest  to  the 

point  of  committing  to  high  speed  for 

around  $3G-$50  a   month.  We  were 

surprised  on  how  few  people  in  a 
rather  affluent  area  showed  no  interest 

whatsoever  in  high  speed,  even 

though  many  of  them  (probably  at 

least  50-60%)  use  dial-up  daily.  So,  we 
had  to  base  our  business  model  on 

net  revenue  of  $150.00  a   month,  with 

me  providing  electricity,  tower  space, 

and  the  ISP  doing  the  same  gratis. 
I   have  a   60  foot  ham  tower  in  the 

back  yard.  We  both  went  in  half,  and 

purchased  a   microwave  radio  back 

bone  made  especially  for  point-to- 

point  ISPs. 

We  both  agreed  to  try  and  limit 

the  cost  to  Jess  than  $2,000.00  apiece 

in  capital  outlay,  with  me  paying  for 

the  link  on  my  end,  and  the  ISP  on 
the  other. 

This  ISP  already  has  a   backbone 

Internet  connection,  so  that  cost  was 

underwritten  by  him.  Most  other 

hams  will  have  to  pay  more  than 

$100.00  a   month  for  just  the 
connection  to  an  Internet  backbone. 

Unfortunately,  we  could  not  make 

the  eight  mile  hop  with  antennas  in 

our  price  range  on  a   60'  tower  on  this 
end  and  a   12  story  building  roof  eight 

miles  away  on  the  other.  The  path 

was  unobstructed,  but  with  the  limited 

(36")  antenna  size,  we  just  couldn't 
get  a   reliable  connection. 

To  make  this  work,  it  would  have 

required  a   much  taller  tower  on  this 

end  with  larger  antennas.  And,  with 

only  three  persons  committing  to 

service,  the  cost  to  go  any  further 
would  have  been  a   net  loss  for 

both  me  and  the  ISP.  We  abandoned 

the  project. 

I   am  very  familiar  with  the 

situation  Curt  mentions  in  Calypso, 

NC.  There  are  two  cell  phone  towers 
there  that  are  about  300  feet  tall. 

I   assume  that  this  company  he 

speaks  of  might  be  making  a   profit,  if 

JUIY  2005 

they  can  serve  at  least  a   few  hundred 

customers.  The  last  rural  company  in 

Calypso,  underwritten  by  GS 

government  grants,  went  belly  up 

about  two  years  ago.  Cell  phone  tower 

space  rents  for  over  $1,000.00  a 

month  on  the  towers  he  speaks  of.  Add 

to  that  another  $300-$500  a   month  for 
bandwidth  to  the  Internet  backbone, 

equipment  costs,  electricity, 

maintenance,  and  depreciation,  and 

you  can  quickly  see  that  even  if  every 

member  of  the  local  ham  club  signed 

up  (-  35  members),  it  would  not 
support  this  business  model. 

And,  of  course,  most  of  the  Jocal 

hams  in  the  area  already  have  high 

speed  that  want  it. 

It’s  just  not  feasible  in  most  areas 
without  high  speed  for  an  individual 

or  small  group  to  put  together  a 

system  that  will  come  anywhere  near 

breaking  even.  And,  in  more  densely 

populated  areas,  cable  and  DSL  are 

already  installed,  negating  any 

possible  business  model  being 

successful. 

I   am  sure  there  are  exceptions, 

and  perhaps  someone  with  deeper 
pockets  than  me,  who  is  willing  to  pay 

$100.00  or  more  a   month  for  high 

speed  could  obtain  it. 
Hope  this  sheds  some  light  on 

the  situation.  All  we  can  do  is  wait  for 

cable,  DSL,  or  some  other  technology 

to  come  along.  It  looks  to  be  a 

decade  away  for  many  of  us  in  rural 
Eastern  NC. 

E,  Kirk  Ellis,  KI4RK 
Pikeville  NC 

#2  1   would  suggest  something 
rather  simple: 

Order  satellite  Internet  service. 

www.rapidsatellite.com  came 

up  in  a   quick  Google  search. 
ILs  really  not  that  expensive  on  a 

month-to-month  basis. 
Alex  Belenkiy 

Staten  Island,  NY 

ATOMIC  TIME 
ioio  jorie  BLvd.  *332 
Oak  Brook,  II  60523 

1-800-985-8463 
www.atom  i   ctime.com 

56G24-4 

Office  School  Clock  #1  Tf 
WT-3121  A   $39.95^ 

This  wall  clock  is  great  for  an  office- 

school,  or  home,  It  has  a   professional 

look,  yfon^uith  professional  reliabil- 
ity. I   eul Lines  a   manual  .set  option,  day- 

light saving  time  disable  option,  and  a 

sale  plastic  I   cm  and  case. 

Atomic  Digital  Wrist  watch 

i— i   <   H 1 5U  $34.95 
A   high  lech  digital  wristwatch  with  a 

sophisticated  look,  Features  a   metal 

*   stretch'  band  and  a   high-contrast 

i—|  digital  display.  12^34  hr  time  formats. J   l   backlight,  data,  and  day  of  week. 

r  
 — 

1 

Arcron  Atomic  Watch 
<S6G24A  $249.99  | 

This  elegant  watch  features  a   sltock- 
rcMHlant  l   Itanium  case  with  hardened 

mineral  lens.  Silver  dial  with  arable 

numerals,  and  high  quality  replace- 

able leather  hand.  Watch  can  change 

lo  any  world  lime  zone.  Cast:  diameter | 
40mm.  Made  in  Germany. 

1-800-985-8463 
www.atoTnictime  com 

WT-3121  A 

3F  P 

WS-8007U-C 

ALaCrosw  Digital  Wail  Clock  $34 . 95 
This  digilal  wall  /   desk  c   lock  corner  with  a   beaut  i- 

till  cherry  wood  frame.  It  shows  time,  date,  day  of 

week,  temperature  and  moon  phase.  12, ‘24  format. 

f   Tell  time  hy  (he  U.S..  Atomic  Clock  -'Hie  official  U.S.  I   line  that  governs  ship  movements,  radio  slal  Ions,  space  flights,  and  war- 
planes. Willi  small  radio  receivers  hidden  inside  our  timepieces*  they  automatically  syncrortize  to  the  U,S.  Atomic  (.’Jock  (which 

measures  each  second  of  lime  as  v,  19(2.631,770  vibrations  of  a   cesium  1 33  atom  in  h   vacuum.)  and  give  time  which  is  accurate  to 

approx.  I   second  every  million  years.  Ollt  timepieces  even  account  automatics]  ly  for  day  light  saving  lime,  leap  years,  and  leap 

I   seconds.  $7.95  Shipping  &■  I   lanJling,  via  UPS.  (Rush  available  at  additional  cost)  Call  M-P  9-5  C   ST  For  our  free  catalog. 
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ki  n   ■   There’s  still  time  to  enter! s   Back  ... 

Although  the  June  13th  registration  deadline  has  passed,  there  are  still ^   a   few  spots  open  for  serious  teams  to  enter  this  revolutionary  robotic 

event!  Don’t  let  this  opportunity  pass  you  by  —   sign  up  to  participate  in 

SERVO  Magazine’s  powered  exoskeleton  competition !   Choose  from 
three  different  challenges. 

CHALLENGE  1: 

Weightlifting.  Ascend  stairs  in  your  suit  to  the  lifting 
platform  and  lift  a   load  of  from  100  to  1 ,000  lbs*  from  a 

squatting  position  to  a   height  of  at  least  24  inches*,  return 
the  load  to  the  ground  in  a   controlled  manner,  and 

descend  the  stairs.  Stair-climbing  may  be  unpowered.  The 
winner  is  the  competitor  who  lifts  the  most  weight. 

CHALLENGE  2: 

Dexterity.  Stack  nine  concrete  cylinders  weighing  about 

70  pounds  each  in  a   4-3-2  vertical  arrangement,  but  don't 
knock  them  over  as  the  pyramid  grows! The  winner  is  the 

competitor  who  arranges  the  cylinders  in  the  shortest 
time. 

CHALLENGE  3: 

Walking  Race.  Walk  the  100  foot*  long  U-shaped 
challenge  course,  stepping  over  a   small  obstacle  at  the 

half-way  point.The  shortest  time  wins,  with  a   time  bonus 
being  granted  based  on  any  auxiliary  load  carried.Walking 

must  be  powered. 

The  current  rule  set  is  available  online  at 

WWW.«rv<iLn  asaL[ue.cum/uetsnfiiWlOOf 
and  questions  can  be  directed  to 

Tetsiijin2005@gmail.com 

DON’T  DELAY! 
You  must  register  now  to  participate! 

* Specifics  of  the  competition  are  In  a   tentative  state  and  may  he  subject  to  change. 
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CircuitSpecialists.com CircuitSpecialists.com CircuitSpecialists.com 

LED  Panel  Meters; 

1 V   Independent  Ground  (P M- 1 29A) . .. ...  ...... .. 

I   5V  Common  Ground  (PM-  129B), 

1 9 V   Independent  Ground  (P M- 1 G29A) ...... .. .. ., .. 

1 5V  Common  Ground  (PM-1029B)       

1 9 V   Independent  Ground  (CX 1 02 A)       ... 

|?V  Common  Ground  (CX102B)..     

..SI  2.49 

...$12.95 

...$14.95 

..$15,95 

..$11.49 

..$14.95 

Digital  Panel  Meters 
Circuit  Specialists  offers  a   j 
wide  variety  of  high  quality 
LCD  and  LED  Panel  Meters  | 

at  an  affordable  price  so 

that  you  can  utilize  them  for 
all  your  developemenf  and 

prototyping  projects. 

LCD  Panel  Meters: 

J   urn  bo  9   V   Independent  Ground  ( PM- 1 02  8 A),       $   1 295 

Jumbo  5   V   Common  Ground  (PM-1028B)...   ,513.95 

TSH  9 V   Independent  Ground  (PM- 12 8   A) . .   „   ..Si  0.25 

All  of  our  Panel  Meters  have 

Special  Quantity  Prices  Available. Visit  our  web  site: 

www.circuitspecialists.com 
for  details 

Details  &   Specs  at  Web  Site 
>   Panel  Meters  ;>  Digital  Panel  Meiers 

Add  On  Board  for  CX  101  &   CXI 02 

Series  (CX-ADD  ON  BOARD)   $4.50 
KEPI 

LCD  Panel  Meters; 

Selectable  5 V/9 VAC/DC  version  (PM-128E)...S12.25 

9 V   Independent  Ground  (PM- 138)..   $   1 0.90 

9V  Independent  Ground  (PM- 1 88  BL). .   .   .   .   .   .   ...SI  2. 50 

9V  Independent  Ground  ( P M -22 8)     .   .   $   1 2.50 

4- 1   /2  Digit  9V  Independent  Ground ( P M-32S). ..$19.88 

9V  Independent  Ground  (PM-43 8)     .$10.95 

Miniature  9 V   Independent  Ground  (CXI 01  A).. .$13 SO 

Miniature  5V  Common  Ground  (CX101B).. ...... .$13, 50 

M iniaturc  5 V   Common  Ground  (CX  1 0 1 BG). ... S 1 3 .95 

A 

Circuit  Specialists  Soldering  Station 
w/Ceramic  Element  &   Separate 

Solder  Stand 

•Ceramic  heating  element  for  more  accurate 
temp  control 

•Temp  control  knob  in  F(392°  to  896°)  & 
C(200°  to  489°) 

•3-prong  mounded  power  cord  static  safe  tip 
•SeperateTieavy  duty  iron  stand 
•   Rep  1   a   ceab  1   e   ir 01V  easy  di  s   conn  ect 
•Extra  tips  etc.  shown  at  web  site  gTATIONI Rapid  Heat  Upf. 

Also  Available  w/ Digital  Display 
&   Microprocessor  Controller 

Item# 
CSI  -STAT 1   ON  2   A 

Details  at  Web  Site 

SMD  Hot  T\ 

xAdaptor  Fits 
Stations  I   & 

also  CSI 906 

S29 
Item# 

CSITWZ-STATION 
>   Soldering  Equipment  &   Supplies  Soldering  Stations 

In  Business 

Bullet  Style  B/W  Camera 

•Weather  Proof 

•Signal  System:  El  A 

•   Image  Sensor:  1/3"  SHARP  CCD 
•   Effective  Pixels:  510  x   492 

•   Horizontal  Resolution:  42GTV  lines 
•   Min.  Illumination:  lLux/F1.2  item#  VC-305 

Details  at  Web  Site  l-4:$49.iKl  5+:$46 
l   >   Miniature  Cameras  (Board,  Build;  MiniA  B   W,  Color)  &   Security 

Item#  CSI 82 5 A++ 
Microprocessor 

Controlled  ! 

Includes  4   Nozzles! 

FANTASTIC 
VALUE! ! 

j ee:  ■;'T  | 

Only 

$199.00! 
SMD  RE-WORK  SYSTEM 

w/Vacuum  Pick-up  tool 
Details  at  Web  Site 

PC  Based  Scope  Card  item#  model  220 
mmrnmm 

A   $189.00  Value! 

V 

^Triple  Output  Bench  Power  SupplyN 

Only 

$109.00! 

Mi •32K  samples/Channel  memory 
•Includes  software  and  a   CD  ROM 

•20Ms/S  Sampling  rate/Channel 

•Scroll  mode  has  sweep  times  to  1   Hr/Sec 

•Voltage  and  Time  Cursors 

•Voltage  Range:  50m V   to  5   V,  7   Steps 

•Time  Range:  50ns/div  to  0. 5 s/di v,  l   -2-5  22steps 

l   Technical  Details  at  Web  Site  >   Test  Equipment  ;   Oscl I luscupes/O uts landing  Prices 

■i 

*   ■.?  jj*  * 

J 

mm 
3EJU 

actr 
- mi 

Qtd  a with  Large  LCD  Displays 

Output:  (T30VDC  x   2   @   3   AMPS 
Si  lea.  fixed  output  @   5VDC@3A 

^"Source  Effect:  5xlO’^=2mV 

Load  Effect:  5xl(H™ 2m  V 

Ripple  Coefficient::  <250uV 

Stepped  Current:  30mA  +/-  1mA 
Input  Voltage:  1 10VAC 

^   Protek  100MHz  Realtime  Scope 
BrmdNew 

C   SI3  003X3$  1 79  *0  0 

(qty  5+/S 169*00)  Deta i   1   s   at  We b   Site 

>   Test  Equipment  >   Power  .Supplies 

i 

2   Ch  Dual  Trace 

6''  Internal  Grid 
ALT  MAG 
ALTTRIG 

TV  Syne.  ■   —   «i  *.  **i.  oi 
5   Vertical 

Modes  Item#  65 1 0 

^Detailjat^bSite 

Not  Refmiyished! 
b/ sc 

Super 
Blowout 

_   Price! 
htchfdes  2   scope  pvhes 

A   $975,00  Value! 

lUOMHz  only  $499.00 
While  Supplies  Last! 

>   Test  Equipment  >   0$elllo$eope$/Gul$landing  Prices 

/T)ual  Output  DC  Bench  Power  Supplies    X High  stability  digital  read-out  bench  power  supplii 
featuring  constant  voltage  and  current  outputs,  Shi 

A   Complete  Electronics  Lab 
You  supply  the  PC  to  complete  a   powerful  test  system 
which  includes  a   two  channel  Digital  Storage 
Oscilloscope,  a   1 6   channel  Logic  Analyzer  an  Arbitray 
Waveform  Generator,  two  Programmable  Power 
Supplies  and  two  Programmable  Clock  Generators. 

Details  at  Web  Site  Item#  E LAB-080 

Test  Equipment  ^   Osellleseepes/Oulsiandlng  Prices §495.00 

plies 

.   ~   ^   ....  Short- circuit  and  current  limiting  protection  is  provided. 
SMT  PC  boards  and  a   built-in  cooling  fan  help  ensure 
reliable  performance  and  long  life, 

rr4=“     HOT 

JTEML 

As  Low  As 
$93.00! 

L/V 

•Source  Effect:  5x1  Cp"- 2m V 
•Load  Effect:  5xlO^-2mV 

•Ripple  Coefficient;:  <250uV 

•Stepped  Current;  30mA  +/-  1mA 
*Both  Models  have  a   IA/5VDC  Plied  Output  on  the  rear  panel* 

CSI3003X-5:  0-30v/0-3amp/l-4..$97,00/54..$93*(M) 

CSI5003X-5:  0-50v/0-3amp/ 1   -4.. $   1 07* 00/5+ ,$  1 03  *00 

Details  at  Web  Site  >   Test  Uquipment  >   Power  Supplier 

50.3  . □   UG . 

■** 

Circle  #35  on  the  Reader  Service  Card. 

Circuit  Specialists,  Inc.  220  S.  Country  Club  Dr.,  Mesa,  AZ  85210 
....  800-528-1417  /   480-464-2485  /   FAX:  480-464-5824 



CircuitSpecialists.com  CircuitSpecialists.com  CircuitSpecialists.com 

3M™  DataCom  Cable  Tester 

'\r 

  This  unit  allows  for  mapping,  testing  and 
UNBE  ATABLE  frice|  troubleshooting  of  various  lines,  includ- 

ing  installed  data  communications,  phone 
wiring  and  coaxial  cable  runs. Performs 
multiple  test  on  the  following  cable  types, 
up  to  1 000  feet  in  length:  Unshielded 

telephone  cables  with  RJ-11  and  RJ-45 
connectors'  Ethernet  10  (100)  Base-T, 
Token  Ring-  EIA/T1A-568  A/B;.  AT&T 
258a;  USOC;  50  or  75  ohm  Coax  with  F 
or  BNC  connectors. 

Item#  DT-2UU0 
MBBiBguagrn 

Details  at  Web  Sit*©  iiKiiidteL  ibktej;c^7 

>   lest  Equipment  >   S   peel  ally  Test  Equipment 

2.9GHz  RF  Field  Strength  Analyzer 

The  3290  is  a   high  quality  hand-held 
Rh  Held  Strength  Analyzer  with  wide 

hand  reception  ranging  from  100kHz 

to  2900MHz.The  3290  is  a   compact  & 

lightweight  portable  analyzer  &   is  a 
must  for  RK  Technicians.  Ideal  for 

testing,  installing  &   maintenance  of 
Mobile  Telephone  Comm  systems, 

Cellular  Phones, Cordless  phones,  pag- 

ing systems,  cable  &   Satellite  TV  as 
well  as  antenna  installations  .May  also 

be  used  to  locate  hidden  cameras  using 
RK  transmissions. 

F   antastie 
Price; 

SI  899.1MI! 

Low 

* WFM/N FY1/A M/SS B   modulated  signals  may 
be  measured. 

♦Signal  Levels  up  to  I   bOChanncIs  can  be 
displayed  simulancously  on  the  LCD 

♦PLL  tuning  system  for  precise  frequency 
measurement  and  tuning 

♦Built-in  Frequency  Counter 

♦LED  Backlight  LCD  (192x192  dots) 
♦All  fuctions  arc  menu  selected. 

♦RS232C  with  software  for  PC  &   printer 

•Speaker 
 '*•*•"«) 

Item#  3290 

Details  at  Web  Site  >   Test  Equipment  >   RFTest  Equipment 

B&W  Pinhole  Bullet  Camera  w/  1/3”  CCD  /|S149.00lf 
'   ,   .   _   .   .   ■   M   tA  Kj»  t •Weather  Resistant  Housing  rt  ,   17jr, 3   Item#  VC-305CP 
•Signal  System:  EIA 

•Image  Sensor:  1/3"  CCD  Bullet  Hole  i-4:$49.oo 
•Effective  Pixels:  510  x   492  s+:$4*.0ft 

•Horizontal  Resolution:  380TV  lines 

jMtrs.  Illumination:  lLux/F1.2 
Details  at  Web  Site e 

4   Channel  Digital  Video  Recorder 

Very  Large  Infrared  Lamp  Item# VC-IRI50\ 
Designed  to  be  mounted  in  an  ideal  location  so  that  it  will  give  lighting  . 
support  to  a   single  or  array  of  low-lux  cameras.  Generate  a   large  amount 
of  1R  light  in  a   vast  area  and  be  confident  that  all  your  supporting  cameras 
will  have  sufficient  light  to  provide  you  with  a   precise  image  as  the  visible 

light  disappears.  With  it's  robust  aluminum  housing  and  light  sensor  it  will 
last  for  years  to  come  and  turn  on  and  off  automatically  as  needed.  Power 

Requirements;  Universal  AC90V-240V  50/60Hz. '■etui Is  at^Yeb 

/  
 

•Signal  System:  NTSC 

•Operation  System:  Embedded  RTOS 

•Video  Input:  BNC  x   4 

•Video  Output:  BNC  x   1   /   VCR  OUT 

•Resolution:  NTSC  720x480/  NTSC  640x240 

•HDD  Capacity;  Max.  120G  x   2   or  250GX1 

•Backup:  VCR 

•Alarm  In/Out:  4   in  NO/NC,  1   Out  No 

k   Details  at  Web  Site  >   Miniature  Cameras  (Board,  Bullet,  Mini's,  EyW,  Color)  &   Security 

Item  #’s  VR-214  & 
VR-214-250G 
om 

S2S9.UU  &   S429.UU 

Logie  Part  Logic  Analyzer 

The  LogicPort  provides  34  sampled  channels 

including  two  state-mode  clock  inputs.  It  con 

nects  to  your  PCs  USB  port  for  ultimate  con- 
venience and  performance. 

*34  Channels 

*500 MHz  Timing  mode  sample  rate 
*200 MHz  State  mode  sample  rate 
•Real-time  Sample  Compression •Multi -level  trigger 

•+6V  to  -6V  Adjustable  Threshold 
Details  at  Web  Site 

Item#  LOGICPORT 

>   lest  Equipment  Logic  Analyzers 

PC  based  Digital  Storage 

Oscilloscope,  200MHz  5GS/s 

equiv.  sampling  USB  interface  I 

Digital  Storage  Oscilloscope  Module 

Convert  any  PC  with  USB  interface  to  a   high 
performance  Digital  Storage  Oscilloscope. 
This  is  a   sophisticated  PC  basedscope  adaptor 
providing  performance  compatible  to 
mid/high  level  stand  alone  products  costing 
much  more!  Comes  with  two  probes. 

Details  &   Software 
Download  at  Web  Site 

>   Test  Equipment  >   Uscl I Uttcopes/Outs landing  Prices 

Item#  200 D SO  Only$899*00 

r 

Only 

$119.00! 

40- Piece  Gold  Coax  Adapter  Kit 

Item#  AY-1 000 
A   valuable  necessity  in  connecting  any 

|   kind  of  combination  of f coax  termination  style  to 

another  that  you  may  encounter,  be  it  in 
the  Field,  lab,  or  service  area.  At  any 

time  you  can  custom  make  an  adapter 
utilizing  Male  and  Female  N,  BNC, 

UHF,  TNC,  RCA,  SMA,  Mini  UHF- 50ohm  or  F-75ohm  connectors. 

Details  at  Web  Site 

>   lest  Equipment  >   Test  Leads  &   Cable  Assemblies  * 

SONY  Super  HAD  CCD  Color 
Weatherproof  ]R  Cameras 

■Day  &   Might  Auto  Switch 
■Signal  System:  NTSC 

■Image  Sensor:  1/3"  SONY  Super  HAD  CCD 
■Horizontal  Resolution:  480TV  lines 
■Min.  Illumination:  OLllx 

Item#  VC-027D  i-4:$149.0O  5+:5l39TM> 

SONY  Super  HAD  CCD  B/W 
Weatherproof  IR  Camera 

■Day  &   Might  Auto  Switch 

■Signal  System:  EIA 

■Image  Sensor:  1/3 "   SONY  Super  HAD  CCD 
■Horizontal  Resolution:  420TV  lines 
■Min.  Illumination:  OLux 

I   tern#  VC-3 1 7   D   I   -4:$69 .00  5+:$* 5 .00 

SONY  Super  HAD  CCD™ 
equipped  camera's  feature  dramatically 

improved  light  sensitivity 

SONY  Super  HAD  CCD  Color  Camera 

■Weather  Proof 

■Signal  System:  NTSC 

■lmag;  Sensor:  1/4"  SONY  Super  HAD  CCD 
■Horizontal  Resol ution:  4201 V   lines 
■Min.  Illumination:  1   Lux/F  1 2 

Item#  VC-805  1-4:5*0.00  5+:S*5.00 

Details  at  Web  Site 

Miniature  C a rotraq Board, BulleUVI I nPs,  B/W,  Color) 

SONY  Super  HAD  CCD  Color 
Weatherproof  IR  Camera 

■Day  &   Might  Auto  Switch 
‘Signal  System:  NTSC 

■Image  Sensor:  1/4"  SONY  Super  HAD  CCD 
■Horizontal  Resolution:  420TV  lines 

■Min.  Illumination:  OLux  VjB  * 

Item#  VC-HI9D 

l-4:$&9.00  5+:$79.M £ 

SONY  Super  HAD  CCD  Mini 
B/W  Board  Camera 

■Signal  System:  EIA 

-Image  Sensor:  1/3"  SONY  Super  HAD  CCD 
■Horizontal  Resolution:  420TV  Lines 

■Min.  Illumination:  .05Lux/KT.2 

Item#  VC- 1 03  l-4:$33.00  5+:$29.00 

0 
v 

c 

Visit  our  website  for  a   complete  listing  of  our  offers.  We  have  over  8,000  electronic  items  on  line  @   wav  >y.  Ci  re  ui  tS  p   eel  a   lis  ts.com .   PC  based  data  acquisition, 

industrial  computers,  loads  of  test  equipment,  optics,  I.C’S,  transistors,  diodes,  resiston>,  potentiometers,  motion  control  products,  capacitors, miniature  observ  ation 
cameras,  panel  meters,  chemicals  for  electronics,  do  it  yourself  printed  circuit  supplies  for  PCB  fabrication,  educational  D.I.Y.  kits,  cooling  fans,  heat  shrink,  cable 

Circuit  Specialists ,   Inc.  220  S.  Country  Club  Dr.,  Mesa,  AZ  85210 
800-528-1417  I   480-464-2485  /   FAX:  480-464-5824 

. 

y 
Circle  #35  on  the  Reader  Service  Card. 
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